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NOTES ON THE UTILIZATION OF FORESTS. 

(^Continued from page 415 y VoL XV,) 

Section III. — Hardness. 

In respect of any wood we may say that its hardness is the re- 
sistance it offers to penetration by another body. 

It is evident that this resistance is an entirely relative term, 
and will be different not only according to the shape and nature of 
the penetrating body (whether it is a point or edge, or a blunt pro- 
jection, and so on), and the manner in which it is forced against 
the wood (whether by impact or by mere constant pressure, Ac.), 
but also according to the direction in which, with reference to the 
grain of the wood, the penetrating body is moved. The direction 
may be (i), parallel to the fibres, or (ii), at right angles to them, or 
(iii), oblique to them. In the first case the penetrating body may 
be applied along, or at right angles to, the medullary plates. In 
all three cases the re^sistaiice will be different according as the body 
is forced into the wood on a longitudinal or on a transverse section. 

Whatever the direction in which penetration is attempted into 
the wood, the resistance will depend on five several circumstances 
as follows : — 

(a). The structure of the wood, — In the first place, hardness will 
depend on the coherence with each other of the component elements 
of the wood ; and for the same degree of cohesion, the closer to- 
gether the fibres are, that is to say, the denser, or, in other words, 
the heavier the wood is, the harder will it be. Lastly, anastomosis 
and ^ wavy course of the fibres increase hardness, while shortness 
of the fibres diminishes it. 

(h). Toughness of the fibres, — Tough fibres yield under pres- 
sure without breaking ; they merely undergo a certain amount 

B 
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of displacement, which only brings the fibres closer together and 
increases the hardness of the wood at that point. Porous woods 
offer most room for this displacement of the fibres, and, other cir- 
cumstances being the same, possess the greatest degree of resistance. 
The hardness due to toughness of the fibres manifests itself most 
in a direction transverse to that in which they run. 

(c) . The quantity of moisture present, — Dry wood is harder 
than green wood, firstly, because moisture softens the tissues, and 
next, because green wood, being swollen up with moisture, occu- 
pies for the same amount of solid matter, more space than dry 
wood. The superior hard,ness in the dry state is more conspicu- 
ous, the heavier the wood is. Dry ITardwichia hinata and ebony 
are as hard as horn. In the case of very light tough woods, such 
as willows, poplar, seinal, &c., since the degree of toughness is in 
proportion to the amount of contained moisture, the influence of 
moisture on hardness becomes inconsiderable. Tho heartwood, 
owing to the smaller quantity of water it contains, is always harder 
than the sapwood, even when their respectivo weights are not very 
different ; and for tho same reason the older parts of a tree, pro- 
vided of course they are still sound, are heavier than those which 
are younger. 

(d) . The quantity of resin and oil present, — Oil makes tho 
fibres tougher and fills up the interstices. In resinous woods, 
however, hardness is in inverse proportion to the quantity of es- 
sential oil present, since tho oil keeps tho resin in a soft condition. 
Wood in which the re^in is quite dr}', a> in stumps of deodar and 
pine trees felled "omotime ago, i^ almo>t as hard as horn. 

(e) . The tool wiih udutli jtcuetiation is attempted. — The resist- 
ance will be different according as we use a gimlet, or a file, or 
a plane, or a saw, or a cbiM*l, or ^and paper, kc. Thus old posts, 
exposed during years to (-very \Neather influence, of Ilardwlckia 
hinata^ khair and other woods that do not decay fioin exposure, 
will defy all efforts to drive nails and boro holes into them, but 
will nevertheless be ea‘^ily cut up with a saw. Wo as foresters 
need consider only the resistance offered to the axe and saw. 

In respect to the axe the greatest resistance to be overcome is 
across the fibres, the least parallel to the fibres, es[»ocially in tho 
direction of tho medullary plates and along the concentric rings of 
growth, when those are well-marked. Tho resistance to be over- 
come parallel to the fibres is connected with aptitude for fisjion, 
and will, therefore, not be considered here. From what has gone 
before, it will have been seen that the rosistauce offered to an axe 
driven across the fibres, whether perpendicularly or obliquely, 
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depends on the closeness of textnre of the wood, the toughness, 
length and tendency to twist or anastomose of the fibres, and the 
quantity of moisture present. It will hence be understood why 
light wood with tough fibres requires a heavier axe than heavy 
wood with short fibres. The axe not only cuts but also presses, 
and tough loose fibres give before the passage of the axe, being 
merely pushed forward. In every case the resistance offered to the 
axe is greatest at right angles to the fibres, and diminishes in 
proportion to the obliqueness of the stroke. 

The resistance offered to the saw does not resemble at all that 
offered to the axe. Contrary to what happens in the ca'^e of the 
axe, for most species, especially those which are light and tough, 
the resistance is greatest in the direction of the fibres, since the 
saw has no splitting action, but takes off a string of fibres shred by 
shred, whether cutting along the fibre or across it. The teeth of ^ 
saw work principally by tearing, very little, sometimes, as in wood of 
loose texture, not at all, by a shaving or cutting action. Hence 
the tougher and longer the fibres are, and the looser the structure 
of the wood, the more difficult is the work of the saw, for the teeth 
then no longer break up or divide the individual fibres, but tear 
them asunder from one another, owing to which circumstance the 
sides of the cut become rough and uneven, a large quantity of 
coarse sawdust is produced, and the saw has to overcome a very 
groat amount of friction. In the case of wood of compact texture 
and possessing short and closely-cohering fibres, the fibres are 
more easily broken or otherwise divided, the sides of the cut are 
smoother and the sawdust finer and le<?s abundant. It is thus a 
general rule that amongst broad-leaved species the heavier and 
denser kinds, are the easie^^t to saw. Re-in and other glutinous 
secretions clog the teeth oflbc 'taw, and increase very considerably 
the friction. Nc\ertbeles«!, the conifers, altbougli also loose tis- 
sued, arc easy to saw because of their extremely regular structure. 
As a rule, green wood is easier to saw than dry vood, since, as we 
have seen above, moisture renders wood softer, although the fibres 
themselves become less brittle. The only exceptions to this rule 
are woods with very loose texture and long tough fibres, which are 
rendered all the tougher and stronger by the moisture. 

According to Gayer, if we denote the resistance offered by re- 
cen^ly-folled beech to cross-cutting with the saw by unity, the corre- 
sponding resistances offered by other species are — spruce = 0*fi0, 
Scotch pine ra 0*67, silver fir = 0’76, larch = 0‘93, oak and 
aspen = 1*09, alder = 1-10, birch = 1-35, willow = 1-37, lime 
or linden = 1*77. 
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Section IV. — Flexibility and Elasticity. 

We understand by flexibility the capability of being bent out 
of shape without any kind of rupture of the component wood 
elements. Elasticity in addition to flexibility implies a return, 
more or less complete, to the original shape, that is to say, the 
resumption of their original relative positions by the elements. 
Thus mere flexibility and elasticity, although closely inter-connected 
up to a certain point, are different properties. Both agree in re- 
quiring the fibres to bo more or less extensible and to play upon 
one another ; and for this reason they both require the fibres to be 
long and straight and parallel, and the wood to be homogeneous. 
In the case of woods with distinct concentric rings, both properties 
are heightened by narrowness of the rings, which form thin plates 
capable of moving one upon another like the leaves of a book. 

Flexihility. — Mere flexibility without elasticity is favoured by 
a wet condition of the fibres, the walls of which are then soft enough 
to stretch and change shape easily. Hence steaming under a high 
pressure, or which nearly comes to the same thing, exposure in a 
green state to a temperature sufficient to form steam, gives wood 
its maximum of flexibility. As a rule, light woods are more 
flexible than heavy woods, because their looser structure gives more 
room for the play of the fibres upon one another, and enable them 
to become soaked with moisture more easily and completely. Hence 
the wood of the roots is more flexible than that of the stem, which 
itself is, with few exceptions, more flexible than that of the branches. 
For the same reason, and also because it contains more moisture, 
sapwood is more flexible than heart wooil, and the outer concentric 
rings than tho>e further in the interior. The wood of tree‘« grown in 
wet soils is often more ])Hablo than the wood of trees grown on 
dry soils. For one and tlie same species young stool-shoots are 
more flexible than se(!dllngs of the same size. The wood of clim- 
bers is the most flexible of all, being very straight and long-fibred 
and of loose texture. 

Flexible wood is used for band boxes, drums, frames for sieves, 
hoops, wicker work, matting (bamboos and canes), wattling, withies, 
bentwood furniture, &c. Wood that has been made flexible arti- 
ficially, loses all its flexibility and becomes very brittle, once it is 
dry. 

Elasticity. — Moisture diminishes elasticity, only dry (but not 
too dry) or moderately green wood being elastic. For one and 
the same species weight always increases elasticity. Hence well- 
nourished wood is more clastic than wood of loose texture, the 
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wood of the stem than the more porous wood of the roots, slow- 
grown conifer wood than fastor-grown specimens, and so on. 
Elasticity is increased by slow seasoning ; hence killing a tree by 
girdling is injurious to elasticity. 

The following scale of elasticity may be adopted : — 

1. Extremely elastic — bamboos, canes. 

2. Very elastic — Grewias, sundri, Anogeisaus lati/olia. 

3. Elastic — Diospyroa spp., sissu. 

4. Pretty elastic — teak, mango, tun. 

5. Slightly elastic — deodar, Ilardwickia hinata, semal. 

6. Very slightly elastic — Boawellia serrata, silver fir. 

Section V. — Aptitude foe fission. 

All woods are more or less fissile, i.e., capable of being split 
down their whole length when a wedge is forcibly driven along 
between the fibres. The ease or difficulty with which a piece of 
wood can thus be split depends on five several circumstances as 
follows : — 

I. The structure of the wood. — The straightor and longer and 
more parallel the fibres are, the more easily will the wood split, e.g.^ 
bamboos, canes, conifers, teak, &c. Hence for one and the same 
species theifti ‘'tor-grown ihe specimen, the more easily will it split. 
All breaks of continuity of the fibres, ‘juch as knots, branches, 
and wound scars, increase the difficulty of splitting ; in other 
word^', canopy-grown trees with long, clean boles and a high re- 
stricted crown furnish the bc^t wood for fission, and trees with 
low spreading crowns the worst. Wood from the branches and 
root'?, being more knotty and crooked and twisted, is more difficult 
to split than the wood of the stem ; and the most difficult of all to 
sjdit is the wood in the region of the root-collum, from which all 
the main lateral roots of the tree take their rise. The medullary 
rays, by their thickness, length and dej)th, influence very con- 
spicuously the aptitude of wood for fission, as all woods split most 
easily in the direction of the rays. Owing to the presence of large 
rays, woods, which like the oaks, would otherwise be extremely 
difficult to split, are among those most easily fissile. Great number, 
by forcing the fibres to extend evenly and straight, makes up for 
smallness and even minuteness of the rays, as in the case of the 
conifers. The degree of coherence between the fibres and the 
medullary plates also influences the fissility of a wood. The coher- 
ence between the concentric rings of wood is very much greater 
than that between the fibres and medullary plates. In old in- 
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dividnals of spruce and of some others of our species the concentric 
rings, however, separate easily, 

II. Flexibility and elasticity . — It is obvious that elasticity in- 
creases aptitude for fission, since as the wedge is driven forward, 
the split extends by the force of the mere leverage exercised on the 
sides by the wedge, the cutting edge of which does no work at all 
once it has helped to introduce the tool into the wood. On the 
other hand, when mere flexibility exists, there can be no such lever- 
age, and the entire work of parting the fibres has to bo done 
throughout by the edge of the wedge. Mere flexibility helps 
fission only in so far that without it the wood on each side of the 
wedge would break off short. 

III. Contained moisture . — As a rule, green wood can be split 
more easily than dry wood. Hence sapwood is easier to split than 
heartwood, and wood felled during great activity of the sap at the 
beginning of tbe season of vegetation than wood felled at any other 
season. This greater facility is due to the slighter degree of 
coherence between the fibres in a green state and to the greater 
flexibility, up to a certain limit, of the wood. We say up to a cer- 
tain limit advisedly, for if this limit is exceeded, as in the case of 
extremely flexible woods, the difficulty of fission is increased (this 
clearly proves what has been said in the immediately preceding 
paragraph). 

IV. It is obvious that frost makes the fibres brittle. 

V. Resin and oils. — Resin, by diminishing elasticity, renders 
fission difficult, while fixed oils generally facilitate it. 

VI. — The circumstances under irhich the tree has grown up , — 
Growth in the niid^t of a proper leaf-canopy and with a sufficient 
supply of moisture increases aptitude for fission by producing a 
uniform tissue composed of straight, long and parallel fibres not too 
closely connected together owing to a high degree of lignificaiion. 
Since the same conditions favour diametral increnumt, wood with 
wide concentric rings is usually more easily fissile than wood 
with narrow rings. And generally speaking wo may say that the 
wood of all vigorous individuals is easier to split than that of weak 
ones. Hence the well-known fact that young stool-shoots are 
much more easily split than seedlings of the same size. The wood 
of trees grown in hot, dry climates, as it is always so highly lig- 
nified, is more difficult to split than that of trees from temperate 
localities. 

The ease or difficulty with which a wood can be split is a cir- 
cumstance possessing considerable importance, since a great many 
industries depend on this quality of wood, especially the trade in 
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firewood. In what degree the wood of any individual of a given 
species is fissile can be easily recognised on the standing tree itself, 
which, to split well, ought to have a long, clean, straight, full and 
symmetrical bole, and a not too thick bark containing wide, long 
and straight cracks that have a tendency to extend upwards. The 
soil and locality also furnish indications. In the case of a felled 
tree, besides having the points already enumerated, we can also 
examine a small ribbon of the wood taken off with a plane. A 
crack, however small, through the centre on the transverse section 
is a certain proof of easy fissility. Woodmen have often to put up 
with the disagreeable experience of seeing a tree split up and 
fall before it is sufficiently cut through. Species whose indivi- 
duals play this unpleasant trick are always easy to split. 

As a beginning, and subject to numerous additions and correc- 
tions, we may establish the following classes for India according to 
aptitude for fission : — 

1. Extremely fissile — bamboos, canes. 

2. Easily fissile — teak, Anogeisaus latifoliay deodar, tun, the firs. 

3. Pretty fissile — mango, Pterocarpus Marmpium. 

4. Difficult to split — sal, babul, Terminalia tomentoaa, 

5. Very difficult to split — Terminalia belerica, Boswellia aerrata. 

Section VI.— Strength. 

By the term strength is understood the degree of resistance 
which a given kind of wood offers — (i), to being broken across the 
grain {tiansverse strength)^ or (ii), to crushing, or (iii), to being 
torn asunder by a shearing force, or (iv), to being twisted. In 
discu&^ing the strength of woods the mathematical side of the 
question will not be touched upon, belonging, as it does, to the 
subject of practical mechanics. 

I. Transverse strength. — For our purpose the resistance which 
wood offers against a transverse strain stands in the first place, 
for it is principally this resistance which has to bo considered in 
all timber for roofing, scaffolding, floors, carriage building, ladders, 
&c. In a general way it may be said that the heavier the wood, 
the greater the transverse strength. But this general rule, al- 
though nearly always true for specimens of one and the same spe- 
cies, is subject to modification according to the structure of the 
wood and the coho«!ivoness of the fibres. Length and straightness of 
fibre and uniformity of texture contribute to transverse strength. 
Moreover, whatever increases elasticity and flexibility, increases also 
transverse strength. Great abundance of rosin, especially in a dry 
condition, is a cause of weakness. In one and the same tree, pro- 
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vided of coarse that every part is sound, the transverse strength 
of the wood increases from inside outwards, and from below up- 
wards, this increased strength being due mainly to greater uniform- 
ity of structure and length of fibre. The results of recent re- 
searches would show that wood felled during vegetative repose is, 
owing doubtless to the presence of reserve matter which increases 
the cohesiveness of the elements, stronger than wood felled during 
vegetative activity, especially at the first burst of such activity. 
Wood seasoned gradually is stronger than wood seasoned too 
quickly; hence killing a tree by girdling diminishes the strength 
of the wood. Combining the facts given in the two immediately 
preceding sentences, we have the inference that for India the 
rainy season, and then the cold weather, are the best time, irrespec- 
tive of all other considerations, for the felling of timber trees. 

II. Resistance to crushing, — This resistance is required in a 
high degree in wood for piles, posts and other uprights, wheel- 
spokes, &c. It is always in direct proportion to transverse strength 
and elasticity, since in nearly every case uprights that are over- 
loaded finish up by bending and then breaking across tbe fibre. 
A consideration of resistance to crushing strains is of little prac- 
tical utility, for on account of other reasons the dimensions of pieces 
of timber used as uprights are far in excess of the limits necessary 
for resistance to mere crushing. 

III. Resistance to shearing, — This resistance is of importance 
only for woods used for a few special purposes, such as sunken 
piles, tent-pegs, chisel handles, &c. It is always greatest in the 
direction of the fibres. For one and the same si)ecies, it will be 
in direct proportion to the weight of the wood. For diflerent 
species it will depend on the cohesion of the fibres and on the ex- 
tent to which they are anabtoino«;ed. The TerminaliaSy and babul, 
khair and similar woods offer powerful resistance to shearing 
strains. 

IV. Resistance to torsion, — This kind of strength is of even 
still less importance than the two preceding, as it is required for 
very few purposes (axles and axle-trees), and even then the dimen- 
sions of the pieces of timber used are, owing to other and entirely 
independent considerations, much in excess of what are absolutely 
necessary for overcoming torsion alone. 

Section VII. — Loss and gain of moistuiie and consequent 

CONTRACTION ANJ) EXPANSION. SEASONING, WARPING, AND 
TENDENCY TO CRACK AND SPLIT. 

Seasoning, — Before a piece of wood can be used it must be air- 
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dried or seasoned, that is to say, it must have lost all the moisture 
it can part with under free exposure to air in the ordinary state. 
The quantity of moisture in fresh-cut wood depends on the season 
of felling, the portion of the tree from which it is derived, and the 
species to which it belongs. 

The rapidity and completeness with which any piece of wood 
becomes seasoned depends on its structure, on the extent of sur- 
face it exposes to the air in proportion to its volume, on whether 
it is heart or sap wood, on whether it is barked or not, on the 
quantity of moisture it originally contains, and very largely on 
the condition of the air, especially as regards its humidity and 
movement. Porous woods season more quickly and more com- 
pletely than woods with a close grain. The wood of all species 
parts with its moisture most quickly from a transverse section, and 
least so from a longitudinal section made at right angles to the 
medullary ra 3 's. Sapwood dries quicker than heart wood, and 
fresh cut wood sooner than wood that has been kept sometime 
and prevented from seasoning, moreover, wood loses its moisture 
most rapidly just after it has been cut, the rapidity diminishing in 
geometrical proportion with lapse of time. Wood that has been 
previously dried and then soaked in water dries more quickly 
and completely than wood that has been put into water green, 
and generally the original moisture of the wood is evaporated from 
it less slowly than the water it may take up after the tree has been 
felled ; hence wood that has been floated or kept in water some 
time, or, which comes to the same thing, that has been constantly 
washed hy^ heavy showers of rain, sea'^ons more quickly and com- 
pletely than wood allowed to season only under exposure to air. 
In a damp or cold atmosphere, seasoning is slower than in a dry 
or warm one, and very much slower in a close conhned place than 
in one in wh’ch there is a free and active circulation of air. 
Steaming hastens seasoning, whereas impregnation with different 
solid substances retards it. The most completely seasoned wood 
always contains from 15 to 20 per cent, of moisture, while wood 
seasoned only in the forest contains up to 25 and even more per 
cent. Some woods may become completely seasoned in a single 
year, while others, such as sal, may take more than 10 years. For 
trades such as that of the joiner and cabinet-maker, turner and 
cooper, wood has to be kept for two, three and even more years 
before it can bo used. 

Absorption of moisture. — The very same circumstances which 
favour rapidity and completeness of seasoning, also favour the 
rapidity with wbioh a wood absorbs moisture, whether from the 
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air or from any liquid in contact with it. Hence the extremely 
important fact that the longer and more slowly a wood has been 
seasoned, the more slowdy does it absorb moisture. Hence also 
the fact that oak cask staves cut in December, when seasoning is 
slowest, allow only half a litre of wine to pass through in one year 
and become evaporated, whereas similar staves cut from trees felled 
in January allow a loss of eight litres in the same time. 

Change of volume of wood thnmgh loss or gain of moisture . — As 
wood seasons it shrinks. Once seasoned, it swells or shrinks with 
the varying quantity of moisture in its environment. The extent 
to w^hich this constant change of volume takes place depends on 
the kind of wood and the accompanying circumstances. Thus — 

(a). It is greater, the larger the quantity of moisture con- 
tained in the wood is : the wood of young part*?, the sapwood, the 
wood of the roots and of the crown shrink more than heartwood 
and the older wood of the trunk. 

(h). It is slighte>t in the direction of the fibres, so slight 
indeed, that for all practical purposes it may bo entirel}’' left out of 
account. It is much gieater in the direction of the medullary 
rays, in which it may reach 5 per cent, of the original dimension 
of the wood. But it is greatest parallel to the concentric rings, 
or which conies to the same thing, in a direction tangential to the 
circumference, in which direction it may reach the high figiire of 
10 per cent. {Pinas longifolia). Hence the best planks to use are 
those sawm as nearly as possible parallel to a radius. 

(c) . It is in direct proportion to the warmth and dryness of 
the environment. Hence the necessity of using only thoroughly 
seasoned wood for the furniture of dwelling rooms, 

(d) . For one and the ^aine ‘-pecie^ it is greate<»t in elo'^e-graiii- 
ed heavy wood. On the other band, when the ‘'pecie^' are difterent, 
this rule docs not always hold good, for there arc* niiincrou*' exeej)- 
tions. It w'oiild he very important to ascertain by careful exjieri- 
ments the amount of shrinkage and expan^^ion of all our principal 
woods under different conditions of the atino'<phere. 

(e) . Sea'-oned wood immersed in water swells up at once rapidly, 
and in from 1 to 1^ months fie(jnir(‘s the ^ani(‘ or nearly the same 
volume as it occiipii^l before it wa*- cut. After thi^ there i^ no, or 
hardly any, further incrca'-c of volume, but the wood oontiiuies to 
absorb more water for the next one to three years, when every pore, 
even those wliieli contained a large proportion of air in tiie green 
wood, will he found gorged with water and unable to take in more. 

Warping . — If as the \olnme of a piece of wood changes with 
loss or absorption of moisture, the shrinkage or expansion is 
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naiform throughout its mass, the change of volume is not accom- 
panied by any change of form. But if some parts shrink or expand 
more or less than others, a change of form necessarily occurs, or, in 
technical language, the wood warps. It hence follows that the 
extent to which a wood is liable to warp is in direct relationship 
with the extent to which it shrinks or expands with loss or gain 
of moisture, and we thus find that the softer and lighter woods 
warp less than those which are harder and heavier. Boards sawn 
parallel to a radius, since the tissues are thus uniformly distributed, 
are less disposed to warp than boards sawn parallel to a tangent, 
which no amount of care will prert^nt from warping; and similarly, 
among the latter class of boards, tho«e Uiken otf furthest away from 
the centre of the log warp most. Board^ and scantlings cut out 
of tree'-' with twisted fibre always warp very badly. Even grained 
wood will warp less than wood wanting in uniformity of structure ; 
bamboos and canes are examples of wood pos*'es‘'ing conspicuously 
uniform structure. Warping may bo prevented or minimised by 
steaming the wood (this, lujwover, reduces its strength), or by 
impregnating it with oil, or, iii'^tead of making an article of a single 
piece of wood, by composing it of several pieces so as to secure 
every possible direction for the run of the fibres, and thus coun- 
teract any tendency to warp in any one direction. 

Cracking and splitting , — If in unequal contraction the different 
parts of a piece of a wood cannot move and keep together, and the 
force with which they are drawn apart from one another is great 
enough to overcome the cohesion between them, one or more 
cracks result. Such cracks are most numerous along radii or lines 
of easiest fission, and least ‘?o parallel to the concentric rings of 
growth or lines of most difficult fission. The size of the cracks 
increases (t/), with the rapidity with which the w'ood diios and 
shrinks (timber felled during the rains or winter has fewer cracks 
than timber felled at any other season) ; (h), wdth the extent of the 
shrinkage (c) ; with the removal of the bark before seasoning has 
made any progress ; (tZ), with the diameter of the log or breadth 
and thickness of the scantling ; and (^), with the want of uniformity 
in the structure of the wood (the uniform-textured sounding board 
of musical instruments, looked after properly, scarcely ever cracks). 
Wood in the round is most of all subject to cracks. This tendency 
in logs may ho diminished by rough squaring, so as to leave conti- 
nuous strips of bark at the corners ; such treatment, although not 
preventing the formation of numerous little cracks, chocks that of 
large ones, which often render the wood useless for many purposes. 
If rough-squaring cannot be resorted to, then in dry climates it 
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is advisable to leave the bark on for a fe'w months until the wood 
has undergone a certain degree of seasoning ; or the bark should 
be preserved for a few feet at the ends in order to secure a more 
uniform drying throughout the length of the log ; or the bark 
should be removed only in spiral strips running round the whole log. 
Short round pieces, that are ultimately to bo cut up, are effectually 
preserved from cracks by sawing them through lengthwise along 
a single line as far as the pith ; this is the way in which pieces 
of box for engraving purposes are treated. A hole of sufficient 
diameter bored through the centre of the log also prevents the 
formation of cracks. Sawn pieces are protected either by clamping 
the ends, or by driving iron SS into the ends, or by tarring the 
ends and pressing on tough brown paper before the tar is dry. 
Steaming, followed by slow drying, also prevents cracks, or, at the 
most, allows only a few small ones to form. 

Section VIII. — Durability. 

By the durability of a wood we understand the resistance it 
offers, when brought into use, to the various causes of decay and 
to the attacks of insects and other animals. 

Decay , — Decay is the result of the ravages of various fungi, 
which invade, by means of their fine thread-like mycelia, the 
entire tissue of the wood, obtaining starch, saccharine matters, 
nitrogenous substances, and inorganic elements, such as potassi- 
um, phosphorus, calcium, &c., from the medullary rays, and other 
food materials, such as water, air, mineral palt«, tannin, coniferin, 
lignin trom the liguified walls of the cell.", trachoidos and vessels 
everywhere. The .structure of the wall thus completely des- 
troyed, and tho entire mass of the wood become.'^ brittle and falls 
easily into powder. As fungi cannot live without nitrogen, 
wood could be made imperishable wore it possible to rid it of all 
the proteid substances pre.sont in the medullary rays. Since fungi 
require a considerable quantity of moisture, tho u.se of thorough- 
ly seasoned wood in a sufficiently dry environment would effectu- 
ally prevent decay. So would complete and uninterrupted sub- 
mergence in water deep enough not to ho overcharged with 
air preserve wood against decay. Indeed submergence for a 
sufficiently pre longed period renders wood imperishable : during 
the submergence slow chemical and physical changes go on, by 
which the starch, sugars, nitrogenous matters, &c., are dissolved 
out, and replaced by mineral deposits from the water, both tho 
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density and hardness of the wood being thereby increased to a 
greater extent than in the formation of ebony. On the other 
hand, situation in a moist, still, warm atmosphere, contact with 
soil or moist masonry, and alternate submergence and exposure or 
submergence close to the surface of the water, hasten decay. At 
most seasons of the year the soil is moist enough for the germina- 
tion of fungus spores, and, except at a great depth, it contains 
sufficient air and heat for the purpose. In old posts fixed in the 
ground, the greatest amount of decay will be found at the level 
of the ground, and the extent to which decay has progressed in the 
buried portion will be found to gfow less as we examine the wood 
further down. The more porous a soil is, the more rapidly does 
the wood decay (witness the fate of railway sleepers laid deep in 
loose ballast). Wood lasts longest in stiff clay soils, much less in 
limestone soils (which are not only porous but also act chemically 
on the wood), and least of all in soils containing much organic 
matter, especially such as are themselves undergoing decay and 
decomposition. In experimenting on the relative durability of 
different woods, the most rigid test to apply is to bury the lower 
ends of posts or scantlings of one and the same size in holes filled 
with fresh cow-dung. 

Impregnation at any time with antiseptics, such as creosote, 
sulphate of copper, &c., precludes the vegetation of fungi, provided 
fungus spores have not already entered the substance of the wood. 
Fungi may also be kept out indefinitely by covering the wood, 
whore it is to be in contact with a damp surface, with a coat of 
paint impervious to moisture and therefore also to spores, or by 
painting the surface over with creosote, tar or any other antiseptic 
substance. Charring the surface is not always a successful method, 
for charcoal being a highly permeable substance, may let spores 
pass in with the water, and in the process of charring deep cracks 
may form giving ingress to the spores. In any case the charring, 
to be effective, must be deep, and Ihus detracts very con>iderably 
from the strength of the wood. Woods thoroughly impregnated 
with resin are practically imperishable. 

It is evident that the first step to rendering wood durable is to 
season it thoroughly ; no other precautions, if this one has been 
omitted, can save the wood from early decay. 

All woods are not equally durable, and even in the case of one 
and the same species some specimens decay more quickly than 
others. Greater weight is no proof of greater durability in the 
case of woods of different species, for the lighter vrood may con- 
tain substances, such as oils, alkaloids, &c., that are poisonous to 
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fungi ; moreover, the heavier wood may be more subject to cracks 
through which fungus spores may at once get admittance into 
their interior. Nevertheless the heavier woods are generally also 
the more durable. In the case of specimens of one and the same 
species, this rule is universally true, since the closer the tissues are, 
the less room is there for the entry of spores. Hence the timber 
of trees grown in favourable soils and localities, and in the full 
enjoyment of light and warmth, is more durable than that of trees 
grown under less favourable conditions. This proves the necessity 
of thinning timber forests properly, and the superiority of methods 
of culture which give the future timber trees room for unrestricted 
development. 

The sap wood, being full of moisture and of starch and other 
reserve materials, decays very ^quickly, although there are some 
extremely durable woods, such a.^ teak, thin rafters of which, if 
properly seasoned, last for over 20 years. In old large trees the 
wood near the centre has generally already undergone a certain 
amount of decomi)osition, and hence is subject to early decay. 
There are two exceptions to this rule — (1), species in which ebony 
is formed, and (2), conifers rich in resin, the central zones of 
which are generally impregnated with this subshince. 

The season in which a tree is felled has a powerful influence on 
the durability of it^ timber. The mo»t durable wood is obtained 
if the tree is felled when the sap wood and medullary rays contain 
a minimum amount of starch and nitrogenous substances. The 
least amount of such sub>tances is found immediately after a gre- 
garious fructiiication ; in ordinary years, however, ^'Oon after the 
new flu^h of IcaAc-^ has come out at the beginning of the season 
of vegetation. 

The following i-* merely given as an indication of what might 
be done in clas«;ifying our numeroU'> species according to their 
power of re^sting decay. It must not, however, be forgotten that 
the conditions in which a piece of woofl is placed when used aficct 
to a very considerable extent the question of its durability. For 
instance, the wood of Ficuf^ reliffiosa decays quickly in the open 
air, but is extremely durable under water. 

(i) . Extremely durable. — Teak, Ilardwlckia hiuatOy ebony, ^Ica- 

cia Catechu^ iron wood, Memo ferrea^ sal. 

(ii) . Very durable. — Deodar, Michelia Champaca^ M. excelsa^ 

Dipterocarpus taberculai usy ^wdr'i, black wood, sissu. 

(hi). Durable. — Alhizzia Lebbek proctTa^ Schima WalUchii^ 

Pterocarpus spj>., oak, Evgenia Jambolana, Temiinalia 
Chebula. 
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(iv) . Fairly durable . — Anogeisma spp., tun, mango, Terminalia 

helerica. 

(v) . Quick to decay. — Odina Wodier^ Adina cordifolia^ 

Butea frondosa, Boawellia aerrata, 

(vi) . Very. quick to decay . — Cochlospermum Goaagpium, Mo^ 

ringa spp., Dalhergia paniculata, Sterculia spp. 

Jnaecta and other animals , — Except in the special case of wood 
used in contact with sea- water, the animals we have to fear are 
insects. For our purpose wo may divide timber-destroying insects 
into three classes, viz,^ (1), those which can enter only fresh-felled 
wood a** larvae, (2), those which iittack wood already in use, but 
only as larvae, and (3), those whose full grown individuals attack 
the wood and commit all the ravages. 

In the first class of insects the mother deposits her eggs on, or 
in, the bark of fresh-felled wood, and the larvae, after being hatch- 
ed, eat their way into and inside the wood. According to the 
size and number of the larvae, broad “ galleries ” are formed, or 
the wood becomes literally riddled with small holes (worm-eaten). 
To prevent the ravages of such insects, it is sufficient to bark the 
trees in time, thus getting rid of eggs already laid, and either 
preventing new ones from being laid, or, owing to the drying up 
and consequent hardening of the surface of the exposed wood, 
preventing the weak, freshly hatched larva) from gnawing their 
way to the moi‘^t and therefore softer tissues inside. The case of 
the variou'^ species of bamboos presents an anomaly in that they 
have no bark which can be removed ; but submergence in water 
for a few days or, better still, floating washes off the eggs. Fell- 
ing bamboos during the dark half of the lunar month also preserves 
them from the attacks ot insects. Prolonged flo.iting or submer- 
gence in water also preser\es all other kinds of wood by drown- 
ing tlie larv.'P. Where the use of such substances is cheap enough 
and not objectionable, the wood may be impregnated with insect 
poisons, such as metallic salts, creosote, kerosine oil, &c. Steaming 
will also of course kill all the eggs and larvae. The w^ood of 
broad-leaved species is more liable to the attacks of insects than 
coniters, which are partly protected by the aroma of the turpen- 
tine. The sapwood, on account of its softer texture and the 
reserve starch and other food it contains, is very much more visited 
by insects than the heartwood. 

The second class of insects include the genera Ptinua and Anohi- 
vm (death watch), which attack wood used in dwellings, especially 
in dark places in the roof. The larvte eat their way through the 
wood in every direction, reducing it to a spongy brittle mass that 
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crumbles to pieces under the slightest pressure ; while the beetles, 
when they are not out feeding or mating, live in the galleries 
where they lay their eggs. 

The third and last class of insects comprises almost exclusively 
the various species of white ants. A striking instance of the few 
other families falling under this class is that of a species of Bostry- 
chid beetle which, until the tree is felled or has begun to die, 
lives in the thick bark of -the Pinua longifolia^ but works its way 
into the wood within a few minutes of the fall of the tree. The 
only remedy against this beetle is to bark the trees without delay. 
As regards white ants, there are certain woods which are self- 
protected, either because, like teak and deodar, they contain an oil 
not relished by the insects, or, like Salaadora and nim, they are 
impregnated with an acrid alkaloid, or because, like Hardunckia 
hiruita and khair, they are too hard for them. In the case of other 
woods nothing short of impregnating them, or painting them over 
with poisonous substances, will protect them against these all- 
devouring pests. 

Wood used for marine purposes is subject to the attacks of 
certain crustaceans and mollusca, the most terrible of the latter 
being the barnacle (Teredo navalia). Against this last the only 
sure preservative is to plate the wood with iron or copper. In 
the case of wood kept in dockyards before use, the best plan is to 
bury it in mud at the bottom of the tanks, or to reduce the saltness 
of the sea-water by mixing enough fresh water, as a certain de- 
gree of brackishness is essential for the barnacle. 

Section IX. — Combustibility and Heating Power. 

By the term ^‘combustibility” we mean <be ease or difficulty 
with which a substance takes fire, and, being once ignited, continues 
to burn until it is consumed ; and by the heating }»ower of a wood 
is understood the quantity of heat radiated by a unit of volume or 
weight of the wood when burning in the ordinary way. The only 
two elements of wood which burn are its carbon and hydrogen, 
the former combining with oxygen to form carbonic acid, the latter 
to form water ; while the incombustible portions remain behind as 
ash. It is very probable that the combustibility and heating 
power of the pure wood fibre is the same for all woods, and that 
the actual differences existing between the various woods are due 
entirely to differences of structure and the presence of accidental 
substances, such as oils, resins, &c. 

Combustibility is in direct proportion to looseness of texture 
(guaranteeing free access of oxygen into the interior), to absence 
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of moisture, and to presence of resins and oils, ■which enable some 
woods to burn well even in a very green condition. Decayo^ 
wood, owing to its spongy texture, takes fire easily and burns until 
it is consumed, but, as it has lost a very large proportion of its 
carbon, its combustion is very slow and unaccompanied with flame. 

The conditions which affect the heating power of a given wood 
are — 

(1) . Quantity of contained moutnre. — The most highly air-dried 
wood contains a largo proportion of moisture. When the wood is 
burnt, a certain portion of the heat produced by the combustion is 
absorbed in converting the moista»^f into *>team, and not only this, 
but as the steam rushes out from the inner layers of the wood, it 
takes up more heat from the burning out'^ide layers. Nbrdlinger 
estiin lies that with 45 per cent, of water present, half the heat of 
combustion is lost, and with 60 per cent, as much as four-fifths. 
The*»c figures prove the great importtince of drying firewood as 
thoroughly as possible ; all large pieces should be cut into short 
lengths and split, and the wood should be loosely arranged in long 
narrow stacks composed of only a single row of pieces, so that 
both ends may bo exposed and air circulate freely between the 
several pieces. 

(2) . Speojic ivpujhf. — This is not a safe criterion for woods of 
different kinds, since other circumstances, such as a greener condi- 
tion of the heavier Mood, resin and oil ’n the lighter wood, &c., 
may more than counterbalance the superiority possessed by the 
heavier wood in respect of it«» weight alone. Thus the light, but 
porous and quickly-dried, wood ot Dutea frondosa gives out more 
licit than several much heavier woods. Nevertheless, for one and 
the same species superior weight also means -nperior heating 
pow(‘r. Hence the beartwood i^ better thin the sapwood, the 
wood ot the stem than the wood oi the branches and roots (resinous 
conifers of course excepted), the highU lignified wood of trees 
grown in waim sunny localities and in the open than the wood of 
trees of cooler climates and aspects and of canopied crops. 

(3). Anatotntcal structure, — In the case of the more porous 
wood the moisture is expelled moie ({uickly, during combustion, 
from the inner mass of the wood, and hence there is less loss of 
heat. We have already seen that the more porous wood also burns 
more quickly. Hence in a confined place, as in a baker’s o\en, 
tile more porous w'ood will not only give out its heat more quickly, 
but also an absolutelv larger quantity of heat. For w'arming rooms 
a wood of a certain minimum density is required, for if it burnt too 
quickly most of the heat would disappear through the chimney. 
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(4) . Smallness of the pieces of wood The smaller the 

pieces are, the larger is the surface exposed to a free draught of 
air, and the greater the quantity of heat evolved. But there must 
be a limit to the smallness of the pieces, for sawdust burns with 
little heat, as it does without flame. 

(5) . Presence of oils and resin, — This circumstance requires no 
explanation. 

(6) . Soundness. — Unsoundness necessarily implies some loss 
of the original quantity of carbon and hydrogen, the only two 
combustible elements in the composition of wood. As ail trees 
begin to got more or less unsound at the centre after a certain 
age, trees intended for the supply of tire wood ought not to be kept 
beyond middle age. 

The popular belief that floating diminishes the heating power 
of wood is totally unfounded. What actually happens is that 
when floated wood is taken out of the water, the pieces are piled 
up pell-mell into large heaps, inside which they undergo a certain* 
amount of decomposition. If the w'ood is dried at once, no loss of 
heating power will result from the floating. 

Numerous attempts have been made to a^^certain the relative 
heating capabilities of the various woods. In some physical methods 
have been employed, in others chemical methods, 

Tho most common physical method is to ascertain what quantity 
of water at 0° C. is evaporated by one pound of the given w^ood 
at a given temperature of the air and under a given pressure. 
A simpler method is to find out what quantity of ice at 0° C. is 
converted into water of a temperature of 0'^ by one pound of tho 
wood. A third method, having another purpose, is to burn sepa- 
rately the same quantity of th(‘ ^everal woo(U in one and tho «!anie 
tirejdace, and not(5 the diflerenco between the temperatures of tho 
air of tho roor^i at tho beginning and end of each burning. The 
doors and window’s of tho room .diould of course remain closed 
during the experiment. 

Chemical method'* con'jist in ascertaining the quantity of carbon 
and hydrogen present in a given weight of the wood. This is 
done by burning tlie wood in a closed retort, either with a direct 
supply of oxygen gas or with a known weight of some metallic 
oxide. In the former case we know at once tho quantity of 
oxygen used up, in tho other we weigh the balance of the oxide 
and thus ascertain the quantity of oxide reduced, and therefore of 
oxygen given up to the burning wood. In either case we are en- 
abled to calculate the quantity of carbon and hydrogen burnt. 

The physical methods give results of very little practical value, 
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^bile the chemical tests are entirely misleading (the more so, the 
larger the quantity of hydrogen contained in the wood is), liiac* 
tual practice the relative value of the different woods depends to a 
veryjjreat extent on the purpose for which the fiiewood is required, 
and on how it js be used. Thus for warming purposes geiicially 
we want a wood that does not burn too fast, but gives a steady 
prolonged heat; but so inucli hero depends on the draught that the 
value of a given wood will be diffcient according as it is to be 
burnt in the open (as in a camp fire) or in a fireplace, or in a 
stove. The difference is still greater for cooking purpo'^es ; we 
have every variety of chuJay with chimneys and without chim- 
neys, and dishes, some ol which require a ‘'low fire, others a quick 
fire, and so on. The luker and brickmaker require wood that 
ghes out all its heat in as short a time as possible, so that for the 
short time it lasts, the heat may be intense. For well-made lime- 
kilns also quick-burning wood is necessary; for the very primitive 
*ones used by most of cur Indian lime-burners tlie wood must 
not reach full combustion too soon, nor must it burn too quickly, 
although it must give out an intense heat. 

Seciion X . — Dhhhcis AND Unsoundness. 

The difference between a defect and unsoundness is that the form- 
er is purely a discontinuity of tissue, or abnormal development of 
the fibres, which may interleio with the cutting up of the wood, or 
at least unfit it for certain purpose^, whereas the lattei is always 
some form or stage of decay. Nevertheless, as ‘^ome defects are 
often accompani(*d b^ decay, it i^ best to treat both under one and 
the same head. It is not intended here to treat of the diseases of 
trees, the discussion ot which belongs to the })rovinee of botany, but 
only to refer to them so far as they affect the technical value of wood. 

Article 1. Defects. 

The principal delects are — (1) shakes, (2) knottiness and exag- 
gerated waviness of the fibre, (3) twisted fibre, (4) rindgalls, (5) 
covered sections of pruned branches, (6) enclosed dead branches, 
and (^7) inteiior bark. 

1. Shakes, 

Shakes are separations of the wood fibres extending along the 
entire or partial length of the trunk ot a tree. According to their 
position and the direction in which *hey run on a transverse section 
they are either (A) Heart-shakes, or (B) Radial shakes, or (Cj 
Cup-shakes. 

A. Heart-shakes , — A heart-shake is a crack, which, beginning at 
the centre of the trunk, extends itself outwards both w'ajs towards 
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the circumference. Sometimes two or more such cracks occur, to 

Fig. 1. 
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which the s[)eoial name of rimpoimd hefiri^shake or star-shahe may 
be given as distinguished from the aimple hearl-shnice. The origin 
of the heart-shake is always the drying up and consequent shrink- 
ing of the tissue at the centre at the stem. As the surrounding 
tissues do not contract at the same time, the central mass splits 
along one or more lines of lea>t re.^isfance, that is to say, along 
medullary rays or radially. As with advancing age the shrinking 
continues, the cracks extend outwards as well as grow wiiler. Tho 
drying up and shrinking of ib<! inner tissues may ho duo to old 
age, or to weak growth induced by an unfa von rahle soil or situation, 
or by forest fires. Hence heart-shak(*s always begin and are 
worst at the foot of tlie affected tre(^s. Sometimes, if owing to 
one or more of these causes there is a predisposition to this de- 
fect, a heart-shake may ho produ(u*d in a previously apparently 
sound tree by the shock of tho fall when tho tree is felled, or even 
by tho mere lurch given by tho tree as it begins to fall. Strong 
winds must obviously aggravate heart-shakes. As heart-sliaken 
logs dry, the cracks continue to extend themselves. To minimise 
this danger, tho logs must not be barked, and must be allowed to 
season as slowly as possible. A simple device that is nearly always 
successful in arresting the extension of narrow cracks is to drive a 
thin wooden wedge into the end of tho log just in front of, and 
across the path of, each such crack. Owing to tho position and 
origin of a heart-shake the wood on the sides of the cracks will 
generally be found to be more or less decayod, unless the shake 
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be a very recent one. Logs affected with only a simple shake 
usually lose nothing of their value as sawyer’s timber, but a bad 
star-shake renders the wood fit only for fuel. Nevertheless very 
fine compound shakes are no great disadvantage in the case of 
large beams. . 

B. Radial shakes * — Radial shakes, contrary to heart-shakes, al- 
ways begin at the circumference of the standing tree and extend 
inwards. They are duo to the outer concentric zones of growth 


2 . 
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contracting so as to bo no longer able to completely encircle the 
intside solid cylinder of wood. Thus a crack or cracks occur. 
The contraction may be due to sudden excessive cold, or to a very 
hot sun alter a chilly night, or to hot blasts of wind, or to forest fires; 
the more sudden the change of temperature the more effective it is^ 
as the difference of temperature between the outer and inner zones 
is then greater. A radial-shake will always occur on the most ex- 
posed side of the trunk. When the difference of temperature 
which caused the shake bas disappeared, the crack closes up, and, in 
the absence of further accidents for a year or two, may be grown 
over and completely concealed by the now concentric zones of 
wood. But, on the other hand, the crack may re-open year after 
year, in which case a continuous ridge formed by the thicker 
growth of wood along the lips of the long wound (where of 
course there is less pressure than elsewhere) will indicate tbe^ 
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course of the shake. In extreme cases the rupture in the formation 
of the shake may be so violent as to extend to the centre of the 
trunk. Strong winds may also cause the shake to extend thus. 
From what precedes we are able to understand why radial shakes 
affect trees of large rather than small girth, solitary trees rather 
than those standing in the midst of a leaf-canopy, portions of a tree 
where the wood is not of uniform structure (the foot, vicinity of a 
largo knot, &c.), rather than other parts ; also why a wet soil and 
the possession of easily fissile wood and thick medullary plates 
favour the occurrence of such shakes. The utility of a log affected 
with radial-shakes will depend on the number and continuity of 
the shakes, on whether most of them have healed over, and on 
whether decay has made any progress along the sides of the cracks. 
In some cases the log may be completely ruined for timber pur- 
poses, in others beams and even smaller scantlings may be sawn 
out of them. 

C. Cup-ahakes.—ln a cup-shake the crack follows the line be- 
tween two adjacent concentric zones of growth, and it may do so 


Fig 3 



Cup-Shahe 

a Complete h Pmrttal c ParUal, aeeotnpetniad 
with rot d CJomlfined with a radkal ohake 

for any distance, from a few inches to the entire length of the 
circumference. The cause of separation may bo (a) excessive 
expansion by frost of one or more of the outer zones, so that they 
can no longer fit tight over the enclosed solid cylinder of wood, or 
(h) violent swaying or bending of the tree, so that the limit up to 
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which the zones can play upon one another is passed, or (c) heavy 
concussion when the tree itself is felled or another large tree falls 
up against it, or (rf) shrinking from loss of moisture of the en- 
closed cylinder of wood. Such being the case, it is evident that 
trees in which the vessels are mostly grouped together along the 
inside edge of each concentric ring, are most liable to cup-shakes. 
Since a great many of our species ha.ve not even any distinct 
rings of growth, cup-shakes are not much to bo feared in India. 
As we might expect, cup-shakos affect more frequently large than 
small trees (since the former can bend less), and the lower than 
the upper part of the stem (since it is at the lower part that most 
bending takes place and the wood is least uniform in structure). 
The wood in the cracks of cup-shakes is not always decayed, since 
it is never exposed to the air. The extent to which cup-shakes 
render timber unfit for use depends on the number and length 
of the shakos. Badly shaken wood falls to pieces when sawn 
up. Even a single shake, it it extends all round the circumference 
reduces the thickness of the useful timber by the thickness of the 
trunk outside the shake. 

Not unfrequently, in very severe climates, the trunk of a tree is 
abundantly affected both by radial and cup-shakes, in which case 
the wood is fit only for burning {see Fig, 4). 


4 . 



Exaggerated ease qf combined radxal and cup shakes^ 
with incipient deeompontitm ( After Oayer), 
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2. Knottiness and exaggerated loavinese of fibre . 

A knot is produced by an irregular course of the fibres round 
an independent centre of growth, such as branches or a dormant 
bud. Owing to the greater pressure occurring at these places, 
the fibres are also packed more closely together, and compose a 
denser and harder tissue than that surrounding the knot. The 
simplest knot is that formed by a single branch that has attained 
normal development. In a broad-leaved tree such a knot, as long 
as there is no decay present, detracts from the value of the wood 
only when thin planks of good quality are required. It is, how- 
ever, different with conifers, since the wood of the branches is so 
entirely dissimilar from that of the stem, that if a branch has not 
fallen off while it was still only a twig, it runs radially through 
the tissues of the stem merely like a plug, which ultimately shrinks 
from loss of moisture until it is easily detachable, even falling of 
itself out of boards and plauk*^. Such knots are known as loose 
knots. A burr, so much sought after by the turner and cabinet 
maker, is a complex knot formed at points where dormant buds 
show abnormal vigour without being able to develop into branches. 
In species extremely rich in such buds, as in Celtis spp. and ma- 
ples, the burrs may attain the size of a man’s head. Epicorms pro- 
duce knotty tissue along the entire length of the stem. If they 
are numerous without ever getting beyond the size of small twigs, 
an extremely handsome mottling may be thereby produced. The 
presence of numerous but weakly-formed latent buds gives rise to 
a wavy course of the fibres, making the wood well adapted for 
ornamental purposes. This defect, when exaggerated, always 
diminishes transverse strength very considerably, and usually 
renders the wood unsuitable for purposes in which heavy strains 
have to be with>tood. 

3. Ttoisted fibre. 

In this defect the course of the grain of the wood follows a 
spiral round the stem, making with the vertical an angle which 
may sometimes exceed 40^. lii most cases this angle increases 
with the diameter of the stem, the spiral growth being not at all 
apparent in young saplings. This defect is diie to the fibres in 
each new layer of wood being longer than those in the preceding 
layer. The cause of this abnormal growth is not yet exactly 
known. What we know regarding it is that it is hereditary, that 
certain species [BoswelUa serrata^ ITardwickia binata^ &c.), are more 
liable to it than others, that it may bo produced by the wind acting 
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constantly on an nnsymmetrical crown, tliat it is often peculiar to 
certain localities, every tree therein being afiPected the Pinut 
Umgifolia forest at Banikhet just below the road to Almora), and 
that stunted trees and those growing out in the open are much 
oftener twisted than tall trees or those standing in the midst of a 
leaf-canopy. Teak seldom if ever suffers from this defect. Twist- 
ed fibre renders wood useless for a great many purposes : it reduces 
the strength of sawn timber in proportion to the smallness of the 
scantling, it renders the wood liable to warp and split very badly, 
and it prevents any kind of effective planing. Wood with twisted 
fibre has, however, greater transverse strength than straight- 
grained wood if used as large beams. 

4. Rindgalh, 

These are local wounds that have healed up and been covered 
over with new layers of wood. The wounds are such as may be 


Ftg. 5 



caused by a falling tree, a passing cart, an animal rubbing its 
horns, &c., or by the bark being killed by fire or hot blasts of wind. 
There is always a break of continuity in the first few rings formed 
after the accident, and, however quickly the wound may heal over, 
there is never any union between the new covering rings of wood 
and the surface exposed by the wound, and some amount of decay 
is always present. The portion affected by a rindgall must be cut 
out of all planks and small sawn stuff, also from cask staves ; and 
if decay has made any appreciable progress, which is nearly always 
the case, the entire affected portion must be removed, whatever 
use the log may be put to. 
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5. Covered sections of pruned branches^ 

However carefully a branch may be pruned oflF, and even if the 
Burface of section is painted over with some antiseptic substance, 
there is never any real union between that surface and the new 
wood that forms over it. If the branch is at all large, saprophytic 
fungi never fail to enter the section and engender rot {see Fig» 6.) 


Fig. 6 



Section ehouinij remit of thi moat earful 
pruning. ( After Hoppe ) 


In any case no portion of the section can be left in any kind of 
small stuff into which the wood may be converted. 

6. Occluded broken branch* 

Such branches can of course never form any union with the en- 
closing rings of wood. The end of such a branch, having for a 
longer or shorter time after death been exposed to the air and 
atmospheric moisture, is invariably more or less decayed before 
occlusion takes place. Hence the tissues of the branch itself and 
those surrounding it are always in a more or less advanced atage 
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of decomposition, complete hollows, that are bound to grow larger 
year after year, often being the result (jsee Fig. 7). 


Fig. 7. 



Oeoluded dead branch. Notice hollow 
- pocHt formed (After JIartig), 

Whatever use is made of a log containing this defect, the enclos- 
ed dead branch and all the surrounding decayed tissues must be 
cut out. 

7. Interior hark. 

In a few exceptional species having an abnormal mode of growth, 
such as Dalbergia paniculata^ Bauhinia Vahlii and Millettia aurU 
culata^ either layers of bark are found throughout the thickness of 
the stem alternating with layers of wood, or the stem is composed 
of a mass of bark-tissue traversed by strands of wood. This defect 
is obviously incurable, and the stem is totally unsuitable for use as 
timber, and even yields a very inferior fuel. In the case of species 
possessing normal growth, two distinct stems produced on one 
and the same stool, or the two branches of a fork, may amalgamate 
and become grafted together laterally for a certain distance. When 
this happens, the* old bark existing previous to the amalgamation 
remains enclosed in the middle by the newly forming woody layers 
common to the now amalgamated stems. There is also another 
instance of interior bark. In trees that form exaggerated flutes, 
two such flutes may unite laterally and thus shut in the bark 
between them. Interior bark in these two last cases has no fur- , 
ther drawback than to give the unfelled tree a fictitious value in 
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respect of great thickness, as it never leads to rottenness. There 
is no way of recognising it until the tree has been felled and cut 
np, and it must, of course, be removed before the wood can be 
employed. 

Abticle II. Unsottkdnesb. 

In a previous Section, under the head of durability, the decay 
which overtakes felled and, therefore, dead wood through the at- 
tacks of saprophytic fungi was considered. In the present case 
the unsoundness occurs in the living tree itself, and, besides being 
due to the decomposition consequent on the oxidation common to 
all dead organic matter, is occasioned by parasitic as well as by 
saprophytic fungi. The ravages of the latter are only local, being 
confined to the dead tissues, while those of the former may extend 
through the entire tree. The mycelium of such fungi sends out 
fine filaments in all directions, which dissolve and absorb every- 
thing in the shape of food that comes in their way, so that the walls 
of the tracheides, vessels and cells become attenuated, and from 
having been closely cemented together and firm and tough and 
elastic, lose all cohesion and become soft, moist and brittle — in 


Fig, 8. 



Broken dead branch, 
( After Hartig), 
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other words, the wood becomes “ rotten*^ The rotten elements 
may fall away in dust and produce a hollow. For our purpose wa 
may consider separately concealed rot and external rot. 

The internal rot caused by parasitic fungi, popularly termed 
“ wet rot,” “ red rot,” “ white rot,” &c., may find entrance into 
the tree either by the roots or through a dead branch, or through a 
wound in the stem. Rot that enters through a dead or broken 
branch of some size (^see Fig. 8) is the most fatal of all to the 
value of the tree, as it always extends down Jihe entire stem. 
Both parasitic and saprophytic fungi attack the broken jagged 
end, which moreover absorbs large quantities of atmospheric mois- 
ture. The fermenting action of the fungi converts the wood into 
a mixture of acid substances, which are carried down into the 
portions below by the ram soaking into the branch, aud which 
are poisonous to the living parts of the tree. Thus the rot spreads 
rapidly downwards to the base of the tree. Often a callus grows 
over the edge of the broken branch, and forms a constantly 
deepening cup to catch and retain the rain water {pee Fig. 
9). Rot that enters by way of the roots is the most dangerous 


Fig. 9 



HolUm formed fty oallu*^ formation over edge of a dead 
hranchyand progreteive rot, (After Boppe), 
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of all SO far as the number of afiPected trees is concerned, since 
from a single attacked tree as focus it spreads rapidly through the 
soil from tree to tree in an ever-widening circle, and burrowing 
animals of all kinds carry away the infection (spores) to long dis- 
tances in their fur. Sometimes, especially when the rot has spread 
from a dead or broken bough above, it extends outwards at the base 
of the tree as far as the bark itself, where it breaks out in the form 
of a sore (gangrene)^ from which a dark foul liquid, containing the 
acids above alluded to, oozes out. Internal rot due to saprophytes 
alone is always local. Its origin is always an occluded wound that 
has remained open long enough for the fungus to attack the dry, 
and therefore dead, wood at the surface. After occlusion, owing to 
the air being shut out, the rot spreads only slowly. Bot of this 
kind nearly always results in the formation of a concealed hollow 
or pocket (see Fig. 7 above). 

External rot usually takes the form of canker. Canker is the 


Pig. 10. 



Caiiker, (After Ho/rtig). 


consequence of imperfect healing of small wounds, the exposed 
cortex and cambium being attacked by some parasitic or semi- 
parasitic fungus, as they try to form over the wound. The local 
disturbances in growth kept up by the mycelium nearly always 
give rise to malformations and excrescences, from which resinous 
and other fluids often flow. Hence, by analogy, the name by 
which these sores are known. There is of course no limit to 
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tho possible spread of the rot, which may, in extreme cases, destroy 
the entire bole, as shown in Fig. 11. 


.Fig. 11. 



ReMilt of xi^ury along the whole of one tide if the 
iry/nk and eoneequent rot ( After Boppe). 

Having explained in what forms nnsoiindness may occur, it is 
now the place here to explain how to detect internal rot, firstly, in 
the standing and, secondly, in the fallen tree. 

In the case of a standing tree the crown and upper part of the 
bole should be searched for decayed stumps of broken-off branches 
or holes produced by their complete decay. If such be found 
there is a certainty that the stem of the tree is unsound for at least 
a portion of its length. To assure one’s self further, the trunk 
should be examined at the base for gangrene, and be sounded with 
the back of an axe. A hollow sound will be a certain indication 
of hollowness, a dead sound of a very advanced stage of rot. A 
clear ringing sound does not necessarily mean that the trunk is 
quite sound, for if there is a sufficiently thick shell of sound wood 
outside, the blow of the axe will return a clear ring. If, in addi- 
tion to giving out a clear ringing sound, the bole is straight, 
symmetrical and without any prominences or excrescences, the 
presumption is that the tree is sound. In unfavourable soils and 
localities the trees have a tendency to become hollow and unsound 
early, and some species exhibit this tendency more than others. 
Hence in addition to the indications furnished by the examination 
of each individual tree, the experience derived from previous fell- 
ings should be utilised. If a tree is soon to be felled, it may be 
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safelj pat to the reallj only certain test of cutting into it at the 
base or boring into it with a large auger. The aspect, colour and 
odour of the chips removed by the auger will show whether un« 
soundness is present, and if so, at what distance from the circam« 
ference. The auger holes should of course be made along more 
than a single radius. 

The examination of a foiled tree is much easier and surer. The 
log or logs taken out should be examined at both ends. Any 
portion of the section which is softer and more yielding than the 
rest should then be carefully looked at to test its colour, structure, 
hardness, moisture and odour. If this examination of the two ends 
is satisfactory, and still further proof of soundness is required, a 
gouge or auger should be used to sound all abnormal prominences 
or other suspicious-looking spots. Often the odour of the sawdust 
obtained in logging serves as an excellent indication of soundness 
or unsoundness. 

Logs that have a rotten core along their whole length are quite 
unsuited for use under trying conditions ; but the sound-looking 
portions may be used for furniture and other articles kept in dry 
rooms. Where the rot is only local, if the affected portions are 
completely cut out, the rest of the log may be used for most 
purposes. 


CHAPTER II.— THE PRINCIPAL USES OF WOOD. 

With the exception of iron, there is scarcely any raw product 
that serves so many purposes, some of them the most common 
ones of daily life, as wood. All these various purposes may, how- 
ever, be grouped together into only two comprehensive categories 
according as the wood is required for its own sake or only for 
certain products obtained from its decomposition. We have thus 
the two groat classes of (1) timber and (2) firewood. 

Section I. — Timber. 

Since, by the preceding definition, timber includes every piece 
of wood that is manufactured into some article or other without 
its specific nature being changed, timber may be of any size, and 
the popular notion that the idea of timber necessarily implies 
certain considerable dimensions is therefore wrong. 

The timber obtained directly from the tree by merely topping 
it and lopping off the branches is termed round timber^ or is said 
to be in the round or in the log. If the trunk is roughly squared, 
either with the axe (the most frequent) or with the saw, it is called 
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balk or square timber or simply a balk, A balk that is not quite 
square is said to be waney^ the wanes being the natural round sur- 
faces of the original trunk, and the panes the flat hewn or sawn 
surfaces. Bough timber consists of the trunk or main branches 
hewn to octagonal section. SUed timber is the trunk split down 
and roughly formed to a polygonal section. In India, where 
round posts consisting entirely of heartwood is so often used 
{e.g., sal tors), logs of small girth are dress<‘d round. CJoMrASS 
TIMBER is squared timber that is curved in one plane. 

For such a country as India, with its diverse climates, species, 
peoples, and inodes of life, it is impossible to devise as yet, in 
English, a classification of the market forms ol‘ timber that can 
bo universally adopted. The following is, however, given to show 
on what lines such a classification ought to ho based, and to make 
ideas more precise in the mind of the student : — 

Round Timber, 

Logs, pieces at least fi feet long and having a minimum girth 
of feet at butt. 

Ends, pieces of the same girth as logs, but shorter than fi feet. 

Spars, pieces at least 1 2 feet long and between 24 and 36 inches 
in girth at butt. 

Poles, pieces at least 12 feet long, and not more than 24 inches 
girth at butt. 

Posts, pieces of the same girth as poles, but only from 8 to 12 
feet long. 

Billets, pieces of the same girth as posts, but shorter than 8 


feet. 


Sawn timber icitb 

nf least two parallel fares. 


... rxW' to]8"xl8" 

1 Half timber. 

... rx^^ „18"X r 

^^cantlinos, 

... 5"x4" „ t)"x r 

Planks, 

... irtolS" X 3" to 6" 

Heals, (conifers) or boards (broad- 

leaved species), 

.. 8" „ 9" X r „ 4" 

Battens, 

... 4” „ 7" X r » 3" 

Laths, 

... 2’ „ 4' X r „ V 

Article 1. Timber 

USED IN SUPEBBTRUOTUBEB. 


The superstructures referred to here are those of buildings, of 
bridges and piers (piles excluded), and other similar constructions. 
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1 . Superstructures of hutldings. 

Speaking in a general manner we have six classes of build- 
ings according as the walls are made (a), entirely of logs (block- 
houses or loq^huts^^ or (Z»), of planks or hoards fixed on a frame- 
work of scantlings, or (r), of latli^ or saplings plastered over 
with mud (wattle and daub huts), or (d), of mud or sun-dried 
bricks (kucha walls) or (e), of stone or burnt brick joined wilh mud 
mortar (kucha mason ri/), or (/), stone or sun-dried bricks joined 
with lime mortar. 

Daub and wattle constructions are from tboir nature not intend- 
ed to last for more than a few years. White-ants rapidly destroy 
all but a few woods, ami fungi find ev(^ry <‘ondition favourable for 
their ra\ages. In such sfrnetnres the vhole weight of the roof is 
carried on posts let inio the ground or at least into mortar, 
lienee the posts should he of durable wood ami the roof as light- 
timbered as ])ossibl(j consisient with sirengiband stability. Hence 
the roof will consist princitully of split or unsplit bamboos, where 
bamboos are available. 

For all other descriptions of buildings, the timber should bo 
durable, especially ])i(‘oes ]daeod in contact \\itli earth or moitar 
or used in the roof, which last should at the same time be light 
and possess great transverse strength. Durability is ])arti(‘iilar]y 
required in timber used for wa!l-plates and in t(‘rrac(* roofs, as 
fungi evcry^vb(‘re, and white-ants in most })laees in th(‘ jdains, 
attack iton th(‘ coTicealed side which is in contact with the masonry. 
Except in roofs cohered wdih cvlimliical tih's or thatcli, the timher 
must he all sawn and sqnansl pieces without any sa{)wo()d. Well- 
se/asonod teak poles, float(‘d or wash(‘d hv the rain during a wdiole 
monsoon, last for at least dO years umh r well-laid tiles or thatch. 
The wood used in hoarded eeilings and floors and in twory portion 
of a door or window should not be liable to warp, and should expand 
and contract as little as possi})le wdtli the varying humidity of the 
air. The wrood of the threshold should bo hard and tough, as also 
that of floors that are not to bo matted or carpettod. If beauty 
and ornament are <lesiderata, the grain and colour of all the visible 
pieces of timher should he handsome, especially in doors and 
windows, and wherever there is any moulding. Wainscoting, by 
reason of the great abundance of insect life, is out of place in India. 

2 . Superstructure of bridges and piers and of other similar 
elections. 

Here, more so than in house building, strength and durability 
of the highest order are essential, since the structure is not only 
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exposed to the full and continuous influence of the weather, hut is 
also subject to the heavy shocks and vibrations caused by traffic, 
&c. And in addition the wood must be elastic. Hardness and 
toughness are also requisite in pieces subject to the direct wear 
and tear of traffic. 

Article 2. Timber used ov or in the ground. 

The principal use^ for such tinihor are for piles, for strengthening 
roadvMiys and stream banks, for railv^ay sleepers, for timber slides 
and sledge road.s, for palisading and fencing, and i’or mine props. 

1 . Pih^, 

For the foundations of bridge^ and other heavy structures, when 
a firm bottom cannot be easily reached, long logs are driven into 
the sol‘t earth in order to support the masonry. As in most cases 
the logs are placed in the most fin on ruble conditions^ for the growth 
of fungi (^iiflieieiit A^armtll, moisture and access of air), only ex- 
tremely (lurablo wood slioidd generally be used; and as the pil(‘s aie 
clri\(‘ii in with heavy lilo\vs, tlie wood should also be as tough and 
tlifK(Mil( to splil as po'''‘ihl(‘. For this reason, in order to presciwo 
to the full the strength of the log, it should be us(*d quite round. 
A round section also makes tlie work of driving the piles easier. 
If (leef) water constantly stands o^er the }>iles, les*. durable woods 
esj)eeially suc'h as kisf w’<‘II umler water, and at the same pos.sess 
the other nupiisite qualities, ma> be used. Trees wliicdi giow up 
v\ith a long straight, clean lioJc furni''h the b(‘st piles. AVliere sal 
gi’owsii is tlie best W(iod tor tJie purpose. Terminals belertca 
has Used under tlie Mortakka bridge wdiere the Itajjmtana- 
Malvva Hallway crosses the Narliadu. 

2. For btrengthemug roadimys and stream banks. 

In numerous town.s in England and America and also in Paris, 
some of tlio streets have been paved with short block.s of wood 
laid, with the fibres standing vertically, on concrete, such roadways 
deadening the noise of traffic and being less trying for horses than 
those formed of aspbalte or stone pavement, and more durable, 
less dusty and more easily repaired than a macadamised surface. 
Woods used for this purpos*o must bo hard and tough, besides 
being as durable as possible. 

On unmetalled roads many portions, from excess of moisture, re- 
main soft during the whole year, or at least for many months after 
the rains. Such portions are made easy for traffic by laying wood 
across the roadway. Wood so used is subject to the unchecked 
action of every influence of decay, and lienee unless they can be 
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renewed every year, only durable pieces should be used to form the 
foundation of the way, only the small branch wood laid on the 
surface requiring to be put on afresh every year or even oftener 
according to the volume and constancy of the traffic. 

Lastly, stream banks have often to be protected against erosion 
by forcing the current away by means of spurs formed of wooden 
crates filled with stones. The crates being id ways roughly made, 
are constructed of only round wood, wliich should, however, bo 
very durable and, it possible, con>ist exclusively of heartwood. Sal, 
khair, Hard wic kin hlnnta^ and other similarly hard and durable 
woods are the l)e>t for the purpose. 

d. Nail lent/ sle('j>eri<. 

The total mileage of railvvins in India in February 181)0 was, 
in rounds numbers, 14,200 miles, requiring, uith double lines, 
sidings, (tc., about 82,000,000 sleepers for original construction, and 
about 3,000,000 annually for maintenance, supposing the way to 
have been laid only with wood. To meet so enormous a demand has 
always, from the tir^t, been a nuitter of gr(‘at, iind, it may also bo 
said, insuperable difficulty. The wood required for sleepers must be 
perfectly free from all delects and uiisoundncss, as durable asj)os- 
sible, and possess great transverse strength. Besides this, it must 
be hard enough to hold bolts w(‘ll, and to resist crushing of the 
fibres, cs))ecially when flat-iboted rails are usetl. Such rails are 
fixed and bold in place by dog spikes, wdiicb, if the wood is at 
all soft, are liable to crush the tihres laterally, and thus get loose in 
their holes ihrongh the constant jarriug and jolting to which 
the track is subjected hy the moving trains. This danger is 
most to h<' feared on curves, on which only very hard woods 
should be used. l)ic-s<|uaro sleej>ers containing no sapwood at 
all Jire of course the best, but about an inch of sapwood on tbo 
two edges of the u])per face are often not objected to, and half- 
round slee})ers, ohtaiiuid by sawing a log in two, are often used 
without any of the sapwood being removed. But in this last case 
both the diameter and thickness of the sleepers are fixed in ex- 
cess of the scantlings of a die-square slee})er, and the seats for the 
rails are adzed flat. If the log to bo sawn in two is not straight, 
or one end is much thicker than the other, tliis defect must be 
remedi(‘d by adzing or flitebing off with a saw the irregular sides 
or excess width, as the case may be. 

The principal woods nsed for sleepers in India are teak, sal 
and deodar. I fardwirkia hinata is easily the most durable of all, 
but it is so extremely hard that special machines are required to 
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bore the holes for the spikes, and even then the holes are bored 
with much labour. 

It was the great demand for sleepers (when the construction 
of railways was first taken up with vigour soon after the mutiny) 
and the consequent Iwivoc carried into our forests by the contrac- 
tors that first directed the attention of Governiiumt to the conserva- 
tion of our forests. The supply was found to h(i totally insufficient, 
and the question of sub^tiluting metal for wood was at once taken. 
The Uudii and Rohilkhand Railwav laid its rails on cast-iron 
coniif^cted with an iron tie-rod. The pot slee]:)('rs were soon found 
to hr jnf<‘rior to wooden ones as they produced a rough way, and 
the constant jarring of the ])a>sing trains rendered the metal very 
crystalline and brittle. Moreover, owing to the in which the 
were conn<*cted, if a single one brok(*, under a moving train, 
the r(‘sult was n>u.illy the dislocation of a long length of lino. 
Hitherto th(‘ most succcsslul metal ‘?lee[>er used in India is per- 
haps the trough-shaped one, with which all the new sections of the 
N 01 th- Western Railway have been laid. It is made of a rolled iron 
(better mild st(^ol) plate, which is torc(‘d under pressure into the 
form of a shallow trough of the same length and width as a half- 
round wooihui sleeper. At tli<‘ seat of each rail the metal is cut 
obliciuely avNay from the rail for a distance of a few' inches, and 
tile cut ends are raised so as to form bidweeii them a chair between 
wliudi the foot of the lail fits. 

As lai as ])r('sent inltirmation goes, the following brief compar- 
ison, point by ])Oint, between wooden sleepers and metal ones of 
the trough patlern seems to be justified ; — 

1. A/ffH-opri((fe /onn . — No practical difference. 

2. Jjfdbihhf to friuture. — Wood superior to imdal. 

d. stand tolatr/al, Ivnqitud mal and dotiral iUsjdacement . — 

Trougii slfcpers superior, as they can be fixed dc(‘p in the ballast, 
whereas to pres<‘rvo wooden sleepers, these have to be kept ex- 
posed to the air as much as possible. 

4. J)urcdnhtij, — Life of trough sleeper estimated variously at 
from 30 to 50 years. Rtetd rusts more rapidly than iron, which is 
however liable to b(' forced out of bhape. ISleepers of sound, well- 
seasoned teak probably last for over 20 years. Merely adzed 
sleepers cut from undersized logs, so that they contained the pith, 
have been known to last 14 years, or about the same as the best &dl. 
Deodar requires nmewing after about 7 years. Hardwickia hinata 
will probably last as long us metal. Oreosoted fir and pine from 
the Baltic rots in 2 or 3 year'^, sometimes even in the stacks be- 
fore the sleepers can be placed in the line. Another source of loss 
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before use is due to the formation of large cracks in wood that was 
previously quite sound. All wooden sleepers begin by being at- 
tacked by dry rot on the lower concealed surface, and the progress 
of the rot may be very advanced even when the visible surfaces 
are quite sound. White ants sometimes attack wooden sleepers in 
spite of the constant passing of trains. 

5. Cost of construction of permanent way. — Cheapness of the 
one or the other kind of track depends on the local conditions and 
the state of the iron market. 

6. Maintenance of yawje. — Metal superior. 

7. Cost of maintenance and reneioal of slee/)ers. — The advocates 
of the metal track contend that once it has sot, it requires much 
less labour to maintain than a track with wood ; and they also 
adduce the fact, wliich is undeniable, that old discarded metal 
sleepers fetch a much hi^rher price than similar wooden sleepers. 
13ut at the International Itailway C'ongress held at Brussels in 
September 1887, it was decided that sufheient data to come to any 
conclusion do not yet exi^t with regard to linos with large and 
rapid traffic ; but the greater clu‘a])no>s of metal tracks carrying 
iiiediuiTi traffic and slow trains has be(‘n proved. 

8. Durability of the rails, — Wooden track superior. Experi- 
ence in France tends to show that rails laid on wood last three 
times as long as thos(5 laid on metal. 

i). Kjfect on the road-bed, — Wooden sleepers injure it less. 

10. Dfect on rollimj stock, — Metal road [)(jrhaps less injurious. 
On the German railways in 18Hd the number of tire breakages 
per 100 miles was 7 ’20 for a wood-laid way, and 5*00 for a metal- 
laid one. 

4. Palisading and fencing. 

In this place we may- leave out of account all fences of a merely 
temporary chanictcr, such as those y<*arly put round fields and 
enclosures in villages. The use of w’ood for palisades and fences 
is necessarily limited in India by the nature of the climate and the 
abundance of destructive in>ects, especially wdiite ants ; moreover, 
iron wire fencing is very much cheaper and practically imperish- 
able. For standards for wire fences both round and squared 
pieces are used ; for palisades, battens and planks are required of 
woods that stand exposure well. 

5. Pit-wood, 

This is required to support tlie roofs and often the sides of 
the galleries and shafts. Wood so used remains in contact with 
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constantly moist soil in a constantly moist, warm and still atmos- 
phere, and must, therefore, besides being strong enough to resist 
all strains, be as durable as possible. The gr(‘ater portion of the 
wood used in mines consists of short pieces either round or squared. 
At Warora iron wood has been found to answer best from amongst 
the woods growing in the district, but as it is scarce, Pterocarpus 
Marsupium is now exclusively used. 

Abtiole 3. Timber used in contact with water. 

Under this head are comprised piles used in rivers and in the 
sea, sluice gates and other permanent canal work^, water-wheels, 
wet slides, fascines for protecting river banks, tt(!. Wood in con- 
stant contact with water, espocially if it is alternately exposed and 
covered, or is in shallow water full of air, is placed in the worst 
possible conditions for its preservation. On this account none 
but the most dur.able kinds -‘bould be so employed. For fascines 
for protective works rapid grown coppice shoots arc the best. 

AnncLE 4. Wood used in or with MAciiiNERr. 

The most common Indian instances of wood used in machinery 
are the entire apparatus of a IVrsian whe(‘l, sugarcane and oil mills, 
pulleys, windla‘"'es, tilt hammers and water- wheels. In cog-wheels 
used in machinery set up at a distance fruiU a workshop whore 
re[)jiirs can bo etFect(‘d, the cogs are b(‘st made of some hard, 
tough wood, since tlie only part of such wheels that is constantly 
breaking consists of the teeth, and broken w’ooden cogs can be 
at oiiee roplactvl from a lot kept in stock lor the purpose. All 
parts subjecr to friction .should be made of tlie liardo^t and toughest 
wootls ()hlainai)le. For the crushers of sugar and oil mills the 
wood sliould also bo a.s heavy as possible, like Hardtcichia binaia, 
khair, ircjii wood, babul, Schleichera trljuf/a, Mesua ferrea. The best 
woods for axle trees are such as are hard and tough, and have 
anastomosed fibres, hut without knots, such as babul, sissu, &c. 

In many cases wood is U'^cd* in fixing machinery. In order 
to stand the constant jar and heavy strains wliilo the machinery is 
working, the wood should bo very hard and strong. 

Article 6. Wood used in boat and ship building. 

More care has to be exercised in selecting wood for ship and 
boat building than for almost any other purpose, firstly, on 
account of the extremely unfavourable conditions in which the 
wood is used for its durability; secondly, on account of the general- 
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ly poculiar shape of the different structures; thirdly, on account of 
the enormous strains sea-going boats have to withstand ; and 
lastly, on account of the serious risks attending a breakdown of 
any portion of a ship or boat. 

The main differences in shape between sea-going boats and 
those intended for traffic on rivers are — (1), that the former are 
shorter and narrower in proportion to their depth, (2), that they 
have a keel, whereas river boats arc flat-bottomed, and (fl), that the 
former have curved sides exhibiting every degree ot curvature, 
whereas the lines of the others are com])aratively straight. 

Timber for boat and ship building, besides being as sound and 
durable as possible, must be quite free from faults, be strong 

and elastic, and must be of th(5 right weight, sha]ie and dimen- 
sions. 

To give a ship stability the centre of gravity mu<t he precisely 
at a certain height, and hence the importance of using heavier 
wood in building the sides than the deck, and the nec(‘ssity of 
having the ma^ts light, but at the ‘'ame as strong and elastic as 
possible. 

As regards shape the ribs or framework of a ship or sea-going 
boat must consist of naturally curved pieces (nnnjms's timher^ 
crooksj bends), the curvature being measured by the proportion 
between the length of the chord and tin* height of the arc. The 
curvature may be uniform throughout, or mo^t accentuated at 
about one-third the distance from the thicker end. The ne(J 0 s- 
sary curvature is «ometinH*s ghen by steaming or boiling and 
then bending, or by hewing lh<‘ piece to the proper shape; both 
these procedures, however, w^eakeii the timber very considerably. 
The framework of well-made river and canal boats is formed of 
knees, which are pieces consisting of the stem and a strong branch 
making an angle of from 90° to 100° with the former. The 
branch portion, which is about half the length of the lower por- 
tion, supports the d(‘ck. Knee> are often used in sea-going boats 
also for the same purpose. Indian river and canal boats, not 
being decked, require no knees. The framework of a ship has to 
bear all the enormous strains caused by the pitching and rolling of 
the vessel, and must hence consist only of the soundest, strongest, 
most clastic and most durable wood, weight being of course no 
disqualification. The sides of the boat and ship are formed of 
planks fixed transversely across the ribs by means of trenails, 
which are largo rivets of some straight-grained, strong, durable 
wood. For curved surfaces the planks are steamed or boiled before 
they are used, in order to render them pliant. The deck requires 
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a light wood with even grain, and one that does not shrink and 
contract too much with varying quantities of imbibed moisture. 
Teak is perhaps the best wood existing for decks. 

Mast pieces should be of some light but very strong and flexible 
wood, and should bo perfectly straight. Slow-grown pine contain- 
ing only a small proportion of the soft autumn wood, and having 
the resin distributed in a uniform manner, is the best. Such 
pines come from high latitudes, and, the supply being limited, are 
extremely costly. The usual dimensions of mast pieces are — 
length from 60 to 80 feet, diameter at thin end from 17 to 22 
inches. The main-mast requires pieces nearly 100 feet long and 
18-19 inches thick at the top. 

Ill iron-cased ships the plates have to be hacked with teak, 
which is the only wood that does not corrode the metal. 

Auticle 6. Wood used fob Joineey and Cabinet-maeing. 

For furniture and house-decoration in any shape wood that 
works easily, does not warp or split, and holds well at the joints, is 
required. Where beauty is demanded, the colour and grain of the 
wood should be suitable, and the wood should bo capable of taking 
a high polish. The mottled wood obtained from burrs and tree 
trunks, rendered knotty by numerous dormant buds and small epi- 
corms, is always in great demand ; pieces exliibiting such marking 
are called cur/s. Dark veins (as in walnut, zebra wood, sissu, some 
specimens of teak, &c.), a regular wavy fibre (as in many specimens 
of tun and sissu), or a satiny appearance due to conspicuously 
bright shilling medullary jilates (as in satin wood, tun, mahogany, 
padouk, maple, oak, &c.), also increase enormously the value of wood 
for the purpose of the cabinet maker. To diminish cost many articles 
are only veneered with the handsome kinds of wood. Veneers are 
thin sheets of wood taken off with special saws, and by a special 
process. For curved articles the grain of the wood must be ex- 
tremely even and coherent, the best kinds being teak, ebony, black- 
wood, sissu, walnut and deodar. 

Other qualities required in cabinet-makers’ and joiners’ wood 
depend on the conditions in which any given piece is used. Thus 
the various parts of a chair and table should be very strong. The 
wood for portable furniture, such as chairs, should be light, while 
tall articles, especially those which have a narrow base, require 
heavy wood below. The sides of drawers should be able to resist 
friction. For the manufacture of bentwood furniture flexible 
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young wood is necessary.* And so on. For all articles which 
stand away from walls and round which the air circulates freely, 
the question of durability is of entirely secondary importance. 

( To be coidinued)* 

PALMAM QUI MERUIT FERAT. 

I HAVE just received Schlich’s Manual of Forestry, Vol. I. At 
page 96, after pointing out that the average annual net revenue 
has quadrupled, he claims — ^‘this is the legacy loft to the Treasury 
of the Indian empire by the men who directed its forest policy 
during the last 25 years.” I cannot claim during the 20 years of 
my forest service to have done much “ directing ” of forest policy, 
but I do most confidently claim to myself, along with other ad- 
ministrative and executive forest officers, the very large part, if not 
the whole, of the credit of tliis quadrupled revenue, and I clain) 
moreover that very much of it has been obtained in the teeth of 
those who have directed ” the forest policy of the last 25 years. I 
may be a bigot, but it seems to me that there has been, as a rule, 
among our “ directors ” too much “ policy ” in the bad sense of the 
word, in other words, too little backbone. They have not boldly and 
fearlessly set forth and advocated even the minimum of what they 
must have known to ho necessary, in fact they have been governed 
by that pernicious thing expediency.” This has been so in every 
branch but one, viz,, the area under protection. I would only ask 
any forest officer to turn to page 86 and study the table given there. 
It would seem, moreover, that even now Dr, Schlich cannot shake 
off his shackles. On page 94 I find that he fixes the minimum 
area of forest necessary per head of population in this country at 
*5 acres. On what is this founded ? On page 93 I find — 

(1) . Import of forest produce practically ?iiL 

(2) . Iron available practically nil, 

(3) . Coal available „ ,, 

I turn to page 55, where it is said “ even France and Italy have a 
smaller forest area than is necessary to supply them with a suffici- 

* The process of manufacture is as follows The timber is sawn up into stripn 
from li to a inches square, according to the work for which it is intended, and 
then turned in a lathe into smooth round rods. These rods are exposed 
in an air-tight case for filteen minutes to the action of superheated steam. They 
are then so soft and pliable as to be easily bent by hand, and are in this condition 
fitted to iron patterns well secured. When the pieces are dry, they are detached 
from the pattern and retain permanently tlie shape given them. 
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ent quantity of forest produce,” and a glance backwards shows nie 
that these countries have *6 and *5 acres of forest per head- of pop^ 
ulation. JIow then is that proportion sufficient for India ? I have 
read with much interest the papers on Hungarian Forestry lately 
given in the Forester^ and have been especially struck by the sim- 
ilarity of the conditions to those with which we have to deal, and 
the proportion of forest to head of population in Hungary is 1'4. 
Surely much nearer the mark for India. 

I hope some day, if I live long enough, to have something to 
say in directing the forest policy,” and I therefore ask to be allow- 
ed to enter my protest now — at the time — against a statement which, 
if left uncontradicted, will certainly become an axiom — a state- 
ment that, owing to its author and the mode of publication, will, 
if left unnoticed, certainly crop up again and be used as a weighty 
argument against any extension of the reserved forest to beyond 
the utterly inadequate propertion of 17 or even 20 per cent. 

In conclusion I would ask other expectant directors of for- 
est policy,” and even those present directors who — and I know there 
are some such — disagree with Dr. Schlich’s statement, to endorse 
iny protest now. 

Ghati. 


THE INFLUENCE OF FORESTS AND THE DENSITY 
OF THE STANDING CROP ON THE MOISTURE IN 
THE EARTH AND ON THE QUANTITY OF WATER 
WHICH PERCOLATES THROUGH THE SOIL. 

(Translated for the Indian Forest er^^ S. Eardley-Wilmot). 

It is now twenty years ago that I endeavoured in various forests in 
South Germany to obtain reliable data by means of the lysimetpr 
as to the relative quantity of water absorbed by the soil at depths 
of 1, 2 and 4 feet, the soil being in the one instance covered with 
forest growth, and in the other exposed and bare, the surface being 
in both cases level. My experiments led to the results noted below. 

Ist. So long as it remains unfrozen, a soil bare of vegetation 
holds most water in winter, less in spring, still less in autumn, and 
the percentage of moisture roaches its minimum in summer, in 
spite of the fact that in our latitudes the greatest precipitation of 
water takes place in that season. The soil gives ofiF, however, so 
much moisture by evaporation during summer that, taking a mean 
of all observations made, the quantity of water which permeates 
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the soil is, at depths of 1, 2 and 4 feet, respectively 3J, 4^ and 
7i times less than at corresponding depths in winter. 

2nd. On the other hand observations made in soil covered with 
forest growth, show that snch soil retains a greater quantity of 
water, and at greater depth in spring than in winter, a fact easily 
explained, especially in evergreen forests, by the slow melting of 
the snow. Another characteristic of forest-clad soil is, that a 
surface layer of dead vegetation such as leaves, humus, <fec., has no 
marked influence on the quantity of water absorbed in winter, 
whilst in summer, on the contrary, given two localities both forest- 
clad, the one protectcjd with a surface-layer as above noted, and 
the other without such protection, we will find that in the first 
instance thrice, and in the second instance twice, as much water 
will pass through the soil as would be the case in bare soil in the 
open. In short, the observations made do not leave it open to 
doubt that, during the warmer seasons of the year more water is 
retained in a soil shaded by forest growth than by a soil unpro- 
tected by vegetation. But, as forest-clad soil provided with a 
protective layer of humus is (taking the average of the year) 
superior in absorbing power to bare uncovered soil only down to a 
depth of 2 feet, it follows that the effects of afforestation and of 
the protective surface-covering act only superficially, that is, only 
down ^.0 that point where the rootlets commence to absorb mois- 
ture. The increased moisture in the surface soil caused by the 
shade of the forest, and the protective covering of vegetable matter 
is the reason that such plants as orchids, fungi, ferns, &c., which 
cannot exist without shelter and water, are found in moirt forests 
where their necessary nourishment is provided by the rich humus. 

It must not, however, be concluded from the above remarks that 
forest-clad soil at a greater depth than 2 feet is cooler and moister 
than soil not similarly covered, and that therefore the former 
exorcises a greater influence on the spring level than the latter. 
I myself was misdirected to this result by lysimeter observations 
when editing my work “ On the Physical Effects of Forests on the 
Air and Soil,’’ but it is now evident by later experiments that the 
results I arrived at formerly were valid only for a well-shaded soil, 
sheltered against the wind, covered with dry matter such as leaves 
and moss, but without fon^st growth ; and not for a forest-clad soil, 
in which the countless intricate rootlets take up daily so much 
water that the subsoil within the reach of these roots is much drier 
than a bare plot devoid of vegetation. 

The good effects of shade and of a protective surface-covering 
consist solely in providing during the period of active vegetation 
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better nourishment, that is more water, and consequently a greater 
quantity of soluble salts, than would be forthcoming in patchy, 
irregularly-grown forest where the soil is exposed to sun and wind. 

The following details give a clearer insight into the above 
remarks : — From July 1684 to July 1885, my Assistant, Dr. Bau- 
mann, made observations four or five times monthly in a stiff clay 
soil at depths of 40 c.m. and 80 c.m. to ascertain the percentage 
of moisture present. 

The localities selected were as follows 

(rt). A forest of spruce saplings 25 years old. 

(h). „ „ „ poles 60 „ „ 

(r). )) trees 120 ,, ,, 

{d). Unplanted bare ground of the same quality. 

The results are noted below for easy reference. 

Table I. — Experiments at Forstamt Bruck. 


Percentage by weight of water in a heavy clay soil. Mean of four 
or Jive observations made each month. 



Spruce tapUnge^ 
gear* old. 

Spruce polet^ 

60 year* old. 

nature spruce. 
130 years old. 

VneuUitxUed 
ground tn tht 
open. 

At a depth 
of 40 c m. 

At A depth 
of 80 c m. 

At a depth 
of 40 C XD 

At a depth 
of 80 c.m. 

At B depth 
of 40 c.m. 

At a depth 
of 80 c m. 

At a depth 
of 40 c.m. 

At a depth 
of 80 C.B. 

1884^ 











July, 



H-84 

16-27 

15*09 

17-31^ 

19-07 

21 00 

20*66 

20 87 

Au^rust, 



10 52 

17-26 

14 53 

17-59 

17-20 

20-07 

19-56 

20-44 

September, 


• • 

14-74 

16 20 

12-54 

17-17 

15-00 

19-23 

19-97 

21-11 

October, 

• • 

• • 

16 89 

1771 

13-41 

16-32 

1609 

19-42 

20 05 

19-55 

November, 

• • 

0 9 

18-59 

18 75 

14-53 

16-07 

14-56 

19-73 

20-09 

19 96 




16-21 

17-25 

14-02 

ir.89 

16-18 

19-93 

20*10 

20-38 

Monthly 

means. 

• • 

16-73 

15-45 

18.05 

20-24 

1885— 











January, 



19-98 

17-78 

20-03 

19-02 

16-49 

22-70 

19-41 

28-97 

February, 



20*48 

16 23 

16-09 

1 16-50 

20-02 

22-18 

20-62 

20-50 

March, 



20 30 

18 07 

1701 

! 16-88 

18-76 

21-76 

20-77 

20-29 

April, 



18 05 

17-75 

16-02 

17-16 

16-03 

20-83 

21-06 

20-00 

May, 


9 9 

17-50 

18-24 

13*83 

14-72 

17-62 

19-92 

20-17 

21-24 

June, 


9 • 

13-95 

16-93 

13-64 

16-17 

17-07 

21-45 

19-60 

18-64 




16*50 

17 64 

14-22 

' 10-02 

16-90 

20-73 

20-34 

19-96 

Monthly means. 

• • 

17^07 

16'12 

18-81 

20-lo 




16-351 17-44 

14.12| 16 45 

16-541 20*83 

20 17| 20-lT 

Mean for 2 years, 

• • 

16-89 

16*28 

1848 

26-17 
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Sprue* saplings, 
25 years old. | 

Spt uee poles, 

60 years old. 

Matare sprues, 

1 120 years old, | 

1 UneuMvaisd 
yromnd in the 
open. 

.5 » 




\tt 

it 

P 

•8 ** 






Is 






1 

: 3’3 





Beading* arranged by Seoione, 


Winter. 1 

20.231 17.00 

18-061 17.76 

I9.75I 22*44 

19-96| 24-78 

January and February, i 

18-61 

17 k 

21 09 

22.35 

Spring. 1 

18.C21 18-02 

lfi.2g| 16-28 

17-47| 20-68 

20.661 20-51 

r 9 ^ 

March to May, •• ] 

18 82 

15-78 

19-15 

20-68 

Summer. 1 

15‘10| 16-82 

14-421 17-08 

17.781 20-90 

I9-97I 19-98 

June to August, .. 1 

15-96 

15-72 1 

19-34 

19-97 

Autumn. t 

16-571 17.57 

13.49] 16-62 

14.881 1946 

20*041 20-20 

September to November, \ 

17-07 

15-00 

17.17 

j *1^2 


There is no doubt that forest-clad soil in the root-zone (40 c.ni. 
to 80 c.m. from the surface) was throughout the year many per 
cent, drier than bare exposed soil. The forest of saplings and 
poles stood in soil poorer in moisture than that of the mature 
spruce forest in which the percentage of moisture approached that 
of the bare and exposed plot. Most water was therefore drawn 
from the soil by the spruce poles, less by the closely standing ill- 
grown saplings. Least moisture was drained from the soil by the 
forest of mature trees, whilst the experimental area uncovered by 
vegetation remained richest in water. 

Also it is apparent that the forest-clad plots, as well as the bare 
exposed plot, contained more water in winter than in summer and 
autumn, and that even in winter in the root-zone of the forest-clad 
plots there was less moisture than in the exposed area, explainable 
by the fact that a considerable proportion of falling snow is 
caught by the branches of trees, especially of conifers. Even 
when after a thaw the melted snow runs down branch and trunk, 
and drips on the ground, still a considerable loss by evaporation 
takes place before it reaches the earth. Moreover the deep-strik- 
ing tree-roots are not totally inactive in the winter. 

A second series of experiments w^as carried out from July 1885 
to July 1886 in the same plots, but at various depths, viz.y from 
the surface to 5 c.m. deep ; from 15 c.m. to 20 c.m.; from 30 c.m. 
to 35 c.m. ; from 45 c.m. to 50 c.m. ; from 75 c.m. to 80 c.m. ; in 
order to learn the effects of forest growth nt these various depths. 
The results are given in the following Table ; — 








Table IIa. — Experiments at Forstamt BprcK. 

Percentage by weight of water in a heavy clay soil. Mean of four or fee observations made each month. 



TbU figure appears incorrect, it may be meant for 30*09 (?). 
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It is exceedingly interesting to find the results of lysimeter 
readings in previous years confirmed in these observations, which 
show that the uppermost layer of earth in forest-clad soil, in which 
it must be noted that the rootlets do not spread, is certainly 
inoister than soil taken M, the same depth in localities unprotected 
by vegetation. The denser the shade, the more complete the 
shelter from wind, and the more we favour the formation of a not 
too thick protective co\ering of vegetable matter, the less mois- 
ture is lost from the upper lasers of soil through evaporation. Thus 
in soil taken at a depth of within f) c.m. from the surface, there was 
in a sapling forest .80*1)8 per cent., in a pole forest per cent., 

and in a mature forest 40*.82 pt‘r cent, of >\ater, whiNt in soil 
taken from the same depth in expo'^ed and bare localities only 
22*32 per cent, of water was fonnd. It must, however, be added 
that the great excels of moisture found in the soil under mature 
forest is due to the observations having been sometimes taken after 
rainfall, which moistens the surface soil much more thoroughly in 
comparatively optui forest than in a forest composed of close 
growing stems. The small amount of e\aporation which takes 
place in forests is extremely ajiparont, and a similar condition 
obtains in fi<‘lds with growing crop>. There too, the uppermost 
layers of soil remain much moi^ter than in fields lying fiillow, and 
this is in consequence of the shade and protection afforded by the 
grow'ing crop against snn and wind. The ^oil, ho ever, both when 
covered with forest or with field crops, is drier in what we ha\G 
called the root-zone, than above tlnit zone, wdiilst in soil free of 
vegetation the moi-^ture increases regularly with the depth. This 
extremely important plnmomenon is leferahle to the fact as above 
stated, tliat forest, more than field-A egetiition, consumes a laige 
amount of water, and by meJiiis of numberless rootlets so dry up 
the earth, that the ])ereeutage of moisture becomes le^s than in 
uneultivated soil. In summer, when the roots are in their fullest 
vigour, there was 3 per cent, less moisture in the root-zone in the 
soil under sapling and pole forest than under mature forest and 
in uncultivated fields. The dift'erence was less in autumn and still 
less in winter and spring, when the vigour of the roots is at its 
lowest. 

In 1885-8fi as in 1884-85, the soil in spruce {)ole forest was 
throughout drier than in a forest of saplings, whilst the amount 
of water in the mature forest approached that in uncultivated 
ground. During middle age a tree grows fastest, and it is then, 
when the need of water and nourishment is most felt, that moisture 
is most quickly removed from the soil. More moisture is retained 

H 
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in soil covered young forest, because the growth of individual 
trees is slower owing to their crowded state, and because the trees 
having imperfect crowns the diffusion of moisture by transpiration 
is reduced to a minimum. In a mature forest, the sparer the trees 
are and the smaller the annual increment, so much the less is the 
amount of water extracted from the soil. Yet another reason for 
the greater percentage of moisture in a mature forest than in a forest 
of saplings and poles is, that rain and dew have freer access to the 
earth in the former, and as, besides this, the extraction of water 
from the root-zone is much less than in younger forests, it follows 
that the percentage of water in this zone, both in mature forest 
and in uncultivated open plots, is nearly equal. 

In order to obtain further details in reference to tree growth in 
draining the soil, a third series of experiments was institutedWn 
the years 1886 and 1887, and this was so arranged as to show the 
draining powers of various species. The experiments were carried 
out at Munich as follows : — First the earth to a depth of 120 c. m. 
was removed from a considerable area, and five squares of 4 square 
metres each wore marked out in this area. These squares were 
surrounded, and divided from each other, by watertight walls 
45 c.m. in thickness, which, composed of concrete and cement, 
became as hard as rock. The floor of each pit was also made 
watertight in a similar manner, and sloped towards the centre, so 
that all the water which, after permeating the soil, reached the 
flooring could escape by a pipe placed there. The ends of all these 
drainage pipes led into an underground masonry cistern measuring 
1*2 metres by 5 metres, large enough both to collect and to measure 
the water. A flight of stone steps led to the door of this reser- 
voir, and to prevent the ingress of snow and rain by these steps, 
they were covered with a movable iron trap-door on rollers, which 
could be closed after entering and on leaving the cistern. 

This arrangement was first constructed with the object of learn- 
ing by actual experiment the influence of various soils on the 
amount of water which filtered through, or was given off by eva- 
poration. The observations on this point lasted for four years, and 
the result, of the highest importance in determining a theory of 
spring levels, will shortly be published. In the years 1886 and 
1887, however, the arrangement was utilised to ascertain, in the 
moSii natural manner possible, the effects of various coverings, both 
animate and inanimate, on the moisture of the soil and the quanti- 
ty of water which would percolate through it. 

To this end each of the five pits was filled up and rammed 
down with sifted garden soil rich in vegetable mould. The first 
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experimental pit was planted with 6-yoar old spruce, the second with 
6-year old beech, the third was covered with dry moss, the fourth 
was sown with grass seed, and the fifth was left unplanted and bare. 

The pits were filled in and planted in the spring of 1885, but 
the observations did not •commence till January 1886, after the soil 
had settled and the plants had taken root. The influence of the 
above-noted protective coverings on the soil will easily be seen from 
the annexed statements (pages 52 to 54). 

It will be seen from Table IIIa. that the closely-grown, shadow- 
giving spruce plants kept the soil to a depth of 10 c.m. moister 
than beech trees of the same age. The covering of moss had the 
greatest effect on retention of moisture in the soil, an effect, however, 
diminishing with the depth of the soil. (It should be hero noted 
that a layer of dead vegetable matter requires a considerable amount 
of water to saturate it, and that this quantity of w^ater is lost to 
the soil beneath. In spite of this, such a covering enhances the 
moisture of the soil and increases the quantity of water it takes up, 
because it gives protection against the chief causes of evaporation — 
heat and wind — a protection the more perfect up to a certain point 
depending on the thickness of the covering, say up to 15 c.m. or 20 
c.m. Beyond this, however, no greater protective efiect is produced ; 
on the contrary, the water soaked up and retained by this excessively 
dense layer of humus seriously decreases the moisture in the soil 
and the quantity of water which passes through it). 

The grass-covered plot showed results opposite to those observed 
in the moss-protected plot. The shallow-reaching roots of the grass 
dried at the upper layer of soil much more than the roots of the 
spruce or beech. Thus meadow grasses and other perennial her- 
baceous crops require more water than forest trees, and amongst 
these the superficially-rooted spruce and beech succumb much easier 
to drought than the deeply-rooted fir and oak. Long periods of 
drought are thus more fatal to meadow grass than to young forest 
plants. 

These results entirely confirm those of the previously noted ex- 
periments, and also of the still earlier lysimeter observations. Put 
briefly, the plot covered with dead moss was the moistest, then that 
bare of vegetation, the plots covered with beech and spruce were 
poor in water, and the grass covered plot was tho driest, especially, 
near the surface, a proof that meadow grasses extract more water 
from the soil of the root-zone than either spruce or beech plantations. 

In the warmer seasons of summer and autumn the effect of a 
protective covering on the soil is much more marked than in 
spring and winter. 



Table IIIa. — Experiments at Munich. 



October — December. 
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Table IIIb. — Experiments at Munich. 

Influence of various coverings on the quantity of loater tvhich fil- 
ters through a soil rich in vegetable mould. 


Water which drained 
through in m.m. 


Month. 


tated 
moisture 
in in.m. 

Beech 

G 

years. 

Spruce 

6 

years. 

Moss 

cover- 

ing. 

1886. 

January, . 

• • 

38*80 

4*25 

3*39 

5*04 

February, 

• ■ 

10-60 

1*10 

1*10 

2*51 

March, 

• • 

17 30 

4 62 

2-52 

2-92 

April, 

.. 

65'50 

6 02 

6-64 

12*24 

May, 

• • 

46*18 

2*01 

1*36 

1-80 

June, 

July, 

, , 

239 12 

8*42 

6*30 

16 92 

• • 

117*40 

3-40 

3*12 

7-43 

August 

. . 

203*70 

4-07 

2*67 

7 ’25 

September, 

, . 

Ift-OS 

0-88 

0*76 

2*78 

October, 

, , 

25*80 


• • 

0 99 

November, 

• • 

43*60 

0*24 

• . 

3*40 

December, 

• • 

79*60 

4*38 

1*48 

3*85 

Total, 

• • 1 

1 957*95 

39*39 

29*35 

67*13 

1887. 






January, 


6*15 

295 

0*70 

1 1*81 

February, 


5*10 

0*81 


0*53 

March, 


84*20 

2-28 

1-77 

3*91 

April, 


19-20 

3-87 

1*13 

3*99 

May, 

• • 

114-80 

4*46 

2*15 

6*50 

June, 

• « 

55-00 

2*50 

1*49 

4*62 

July, 

• m 

78*20 

1 


8*68 

August, 


77*40 

, , 


4-70 

September, 

» « 

59*00 

0*19 

0*74 

3*11 

October, 

• ■ 

53*80 

0*10 

0*22 

2*54 

November, 

.. 

81 -301 

1*61 

2*30 

4*43 

Total, 

• • 

634*15 

18*77 

9-90 

39*87 5 


4*44|From 2Cth .Tannary to 
0‘0;sl March the 

Q.QQ Kiound was frozen 
^ ^ and covered with 
9-90 biiow. 

0*70 

12'24 

Cy27 In September, October 
y (j2 November the 

1*28 wMcr which drained 
® from the beech and 
9 03 spruce plots was 
1*96] practically nil. 


► The plots were frozen 
j from January 19th 

, to March 24th. The 

beech gave no drain- 
^ age water from Feb- 

I ruary 21st to March 

[ 12th, and the spruce 

none from January 
24th to March 23rd. 

Beech and spruce from 
June 23rd to Septem- 
ber 11th no drainage 
water and uoculd- 
vated plot the same 
from June 30th to 
August 21st. 


54 


INFLUBNOB OF FORESTS AMD THE DBM81TT OF THE 


Arrangement according to Seasons* 



Precipi- 

Amount of water which drained 
through in m,m. 

Scasona. 

tated 
moisture 
io m m. 

^ Beech, 

.6 years. 

I Spruce, 
6 years. 

Moss 

cover- 

ing. 

Bare 

soil. 

1886. 






March to May (Spring), 

156 98 

12*65 

10*52 

16*96 

10*93 

June to August (iSunimcr), .. 

560-22 

15*89 

12*09 

31*60 

26*13 

September to .November (Au- 






tumn), 

114*45 

1*12 

0*76 

7'17 

3-27 

December to February (winter), 

126-30 

9-73 

5-98 

11*40 

9*08 

1887. 






March to May (Spring), •• 

219*20 

10-61 

5-05 

14*40 

9*97 

June to August (Summer), 

210*60 

250 

1 49 

13*00 

3*91 

September to November (Au- 






tumn), .. •• 

194*10 

1*90 

2*66 

10 13 

7*39 

i 


Table IIlc. — Expeuiments at Munich, 


Proportion of precipitated moisture to water which filtered through 

the soil. 


(In pcrcentajjes of precipitated moisture). 



Beech, 

Bprurc, 

Moss, 

Bare soil, 


m.m. 

m.m. 

m.m. 

m.m. 

188C— 

Spring, 

... 8-0 

6*7 

10*8 

6*9 

Summer, 

... 2-8 

2*1 

5-6 

4*6 

Autumn, 

... 0-9 

0*6 

6*2 

2*8 

Winter, 

... 7-7 

4*7 

11*4 

7-1 

1887— 

Spring, 

... 4*8 

2*3 

6*5 

4*6 

Summer, 

... 0-11 

00-7 

6 1 

1*8 

Autumn, 

... 0*9 

1*4 

5*2 

3*7 


We shall find that the nhovo details agree perfectly with Table 
IIIb., the moss covered plot both in 1886 and in 1887, showed the 
highest percentage of water passing through the soil : next in order 
came the uncultivated plot, followed by those covered with beech 
and spruce. Unfortunately some injuries to the grass-covered plot 
compel me to abstain from publishing at present the result of the 
observations made in this instance, still this blank in the register 
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is of no great importance, because the effects of atmospheric preci- 
pitations of moisture on grass-covered soils have been fully worked 
out in 1869-70. Professor J. Wolldrich has fixed the quantity 
of water which down to a depth of 2 feet soaked into a grass-cover- 
ed field as compared* with the quantity which was taken up b}’^ a 
bare uncultivated area ; and he shows that at all seasons of the 
year less water runs off grass lands than off bare exposed soil. 
The difference was least in winter, especially in January and Feb- 
ruary, but in March it became considerable on account of the 
amount of snow water which had soaked into the bare ground. 
With the revival of vegetation the difference became greater and 
grealer ; reached its height in June, July and August, and then be- 
came gradiually le-^s. Light rain had no effect on the grass-covered 
soil, as the drops remained on the blades of grass and evaporated. 

The extraordinary difference between the quantity of water 
which soaks through fallow land as compared with grass land, can 
be learnt from the researches of E. AVollay. From May to Octo- 
ber 1874, there fell on a sandy soil 49,409 cub. c.in. of water on 
every 1,000 sq. c.m. of area, and of this quantity, taking equal 
quantities of fallow and grass land, 19,851 cub. c.m. soaked through 
the former against 9,502 cub. c.m. in the latter. In the following 
year in the same month 56,712 cub. c.m. of rain fell per 1,000 
sq. c.m., and of this amount — 

per IjOOOeq c in. of sandy soil in fallow land 36,780 c. c.m. soaked through. 


ii 

It 

11 

•1 11 

grass land 

8.035 

11 

11 

It 

»» f» 

11 

11 

clay soil „ 

fallow land 18,579 

11 

11 

11 

»» »» 

11 

11 

11 11 

grass land 

718 

11 

11 

M 

it 

It 

11 

n)cor soil ,, 

fallow land 24,876 

11 

11 

11 

it 11 

11 

11 

»> j) 11 

grass land 

4,921 

11 

11 

It 


The subsurface drainage of the soil was thus considerably impeded 
by the presence of grass on the surface. Wo learn further (from 
Table lITu ) that, first in spring and then in winter, more water 
permeated the soil than in summer and autumn, although most rain 
fell in summer. The colder seasons of the year have, therefore, 
much more influence on spring levels than the warmer se.asons. 
In summer and autumn loss water soaks through the soil of 
planted areas, more soaks through unplanted bare localities, and 
most through un planted areas covered with moss. This is easily 
explained by the circumstance that a soil, to make good the loss by 
evaporation and to reach the saturation point, requires the more 
rainfall the more thoroughly it was previously dried up. As the 
moss-covered soil always retains more moisture than a bare unculti- 
vated plot, a less addition of water is required by it to make good 
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the loss by evaporation and to keep it at saturation point, hence 
with the same rainfall there is always more surface-drainage water 
from such a plot than from one bare and uncultivated. 

It is noteworthy that in winter and spring the plot planted 
with beech gave a greater percentage of moisture at lower depths 
than the spruce covered soil, a fact which is apparently due to the 
fact that the evergreen young spruce saplings allow at these sea- 
sons less water to reach the soil than the leafless beech trees. 

But in summer and autumn the beech-covered plot allowed more 
moisture to soak through than did the soil covenjd with spruce. 
This proves that spruce keeps the soil drier than beech, in spite of 
the fact that the observations ot Hohnel in Vienna show that con- 
ifers give off in vapour four to five times less water, and require also 
less moisture during the period of growth than deciduous trees. 

Obscrvati(‘ns made with the ombrometer, have alw\ays proved 
that in dense spruce forests, not only in winter but also in summer 
and autumn, much less atmospheric precij)itations of all kinds 
reached the soil than in a beech forest, where the ligiit-crowned 
trees are in winter always bare of leaves. It appears also that tho 
beech keeps the soil looser and more porous than the spruce, a cir- 
cumstance 1 hecame aware of after many and careful experiments 
made on tho air contained in the soil ; tll("^e proved that there is 
more carbonic acid contained in the air of the >oil under heech 
forest, other circuinstaucos being similar, than in that. of spruce 
forest ; and this can only be referable to the more rapid circulation 
of air, whicdi means greater porosity in tbe soil of beech forests. 

If the amount of the aqueous precipitations of the air be com- 
pared with the amount of the wat(*r of percolation, one will be 
astonished at the small percentage of the latter. In ltS8(), during 
summer, 1)57-95 nun., and in ]8tS7 up to December, 684*15 mm. 
of water were precipitated from the atmosphere. The Table below 
shows the amount which soaked through tho \arious plots — 


Moss covered soil, 
Uncultivated bare soil, 
Beech covered soil, 
Spruce covered soil, 


1886. 

67-13 mm. =r 7 % 
49-41 „ = 5-l«[„ 

39-39 „ =4-101^ 

29-35 „ =3-0n(^ 


1887. 

39-82 mm. = 

22 55 „ = 

18-77 „ = 2-9o|, 

9-90 „ = Vb% 


From Table IIIb. may be learnt the relation of the seasons to the 
amount of water that percolated through the soil, and the eflFects 
of the drought of 1887 upon the moisture in the soil, and upon 
the water which soaked through it, cannot be better exemplified 
than by the figures given in Tables IIIb. and IIIo, The dry weather 
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affected least of all the moss-covered soil. The power of prevent- 
ing evaporation and of retaining moisture evinced hy this covering 
was very marked in summer and autumn ; for every 100 m.m. 
of water which fell during the dry summer and autumn of 1887, 
gave on an average as large a percentage of water drained through 
the soil as it did in the inoister season of 1880. To what extent 
increase of evaporation and drying up of the soil follows removal 
of the moss covering, can be seen from the figures which refer to 
the uncultivated bare plot in which the loss of moisture by evapora- 
tion was greater and the amount of water which soaked through 
much less. If to these influences be added tlie draining effects of 
plants (beech and spruce), so much moisture is withdrawn from the 
earth, that in summer and autumn the quantity of water which 
soaked through the soil was often for weeks together inappreci- 
able. 

It has been remarked above (Table IIIb.) how ill-proportioned 
the amount of water which soaks through a soil is to that which 
falls on it. This fact could be quoted as a proof of the correctness 
of Volger’s Theory of Springs, if our earth were coated with a layer 
of one-metre-deep garden soil, rich in vegetable mould. I will, 
however, shortly again show by statistics that, in the case of the 
more porous soils, the proportion of the aqueous precipitations to 
the amount of water which soaks through is quite different to what 
it is in a garden soil rich in humus. By the above observations 
only rhe well-known property of humus is proved, viz»^ that it 
possesses, more than any other constituent of soil, a capacity for 
taking up water, and of increasing and preserving the moisture 
in the soil. During the year 1886, not less than 80 per cent., and 
in 1887, oven as much as 86 per cent., of the moisture which fell 
on the plot of unplanted garden earth (of a depth of 120 c.m.) 
was either absorbed or returned to the atmosphere by evaporation. 
The colder the season, the greater was the proj)ortionate amount 
of water which soaked through the soil. It is fully proved by the 
exactness of the observations made, that in normal well-canopied 
torests the upper layers of the soil are, on an average, moister 
than the surface of bare localities ; that, on the other hand, those 
layers of soil from which the trees derive their moisture (the root- 
zone) are drier than similar layers of soil in an unplanted field. 
This dryness increases with the amount of water used or given off 
in vapour by the trees, by the length of the period of sap activity, 
by the formation of a perfect canopy with denseness of crop, and 
by the amount of water w^hich the trees retain in thoir foliage. 
In the mountains, where the'*period of active vegetation is short, 
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tb© (Iniiiiiiijf effect of a forest cannot be tbe same as in tbe 
lowlands and plains, and it is self-evident that this forest drainage 
must be much more intense during the period of sap activity 
than in winter and spring. Any breach in the over-bead canopy, 
a too open condition of the forest, exposure of the soil by removal 
of the entire crop, in other \vord?>, imperfect shade and exposure 
to the influence of tlie air, dry up the soil to a marked degree; 
even if such conditions are followed by a heavy growth of grass. 
At the same time such treatment causes acceleration of decay and 
a rapid disappearance of the humus, wdiereby the supply of water 
to the root.^ and the fertility of the soil is much diminished. 

The draining of the water from the <;oil and the drying action 
of tree-growth on it i<, as above remarked, d(‘pendent on the powers 
of transpiration of the various species. The leaves of the .ash, elm, 
maple and poplar being rich in water and ash, and giving off large 
quantities of va])our, require more moisture than tlu* leaves of the 
oak and beech, w hich do not possess these qualities ; and the beech 
and oak again less than the needles of conifers, which are feeble 
in transpiratory power. The blue gum (Evralf/ptus (jlohidus) is 
especially remarkable for the amount of moi'^ture it absorbs and 
gives off. 

Again, the anatomic structure of the loaves has much to do 
with the transpiration, ^‘speciall}^ the number, size and shape of the 
pores and the structun' of the epidermis. Broad, thin leaves, de- 
void of hair, with numerous pores, smooth to the touch, and with 
thin cuticle, give off more va]>oiir than small, thick, hairy leaves. 
Trees with smooth, leathery hnnes, which have a strong epidermis, 
coated with a waxy deposit, like Fims eld.’ifica, laurel, the camphor 
tree, <S:c., transpire little, and are able to exist in dry countries. 

The hairy growth on leaves serves as a ])rotection .against ex- 
cessive light, evaponition and loss of heat at night. Most of the 
plants on steppes and deserts, on liigh mountains, in sunny and 
dry places have on this account a silky or woolly growth on their 
leaves, or their epidermis tufted. The thin, shiny, waxy covering 
on the skin of the apple, plum and other fruits, on the needles of 
some conifers, also the thicker, waxy coating on tbe cactus, 
lignum vitse, (fee., much diminishes the evaporation ; in the same 
way as a growth of cork or the rind of a potato do. Remove 
these protections and rapid desiccation follows. 

Leaves rich in water give off more vapour in the same time 
than leaves poorer in moisture. If freshly plucked leaves are 
exposed to the air, it will be observed that those richest in moisture, 
such as ash, elm, maple, willow, &c., wither more quickly than 
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leaves containing less water such as oak, beech and birch. If 
leaves are placed under water for a time and then exposed to the 
air, they fade much sooner than if they had not been soaked, 
because they imbibe moisture and subsequently give it off more 
freely than they did before. For a similar reason grass mown 
shortly after rain, dries more rapidly than it would otherwise. 
This is exphained thus; the vahes of the pores in tlic leaves which 
are rich in water open in the presence of exc*>^ssi\(‘ moisture by 
hydrostatic pressure, and thus transpire frceU , whereas in the 
absence of Tn(»isture thev close and prevent tlu dispersion ot 
vaponr. Lifeless vegetable matter (leave's, potatoes, turnips, 
gi\e oft’ vapour and dry up more (juiekly than lixing ])lants. 

The tran^jiiratorv })ower is, however, not oiilv dependent on 
species, but also in the same specie^ on the age of the foliage, on 
the natuie of the root-system, on climatic and meteorological 
influences, on the amount of light, and on the chemical and phy- 
sical attributes of the soil. Bv increased temperature, by dry 
winds, by solar intensity, by moistnie of th(‘ soil, the transpiiation 
of trees is increased, and it is diminished by the re'\erse conditions. 

In a soil strong in minerals, and in clay, the formation of the 
moisture-imbibing rootlets is much more Aigoroiis than in a sandy 
soil i)oor in nourishment. Thus, when plants are well nourished, 
the transpiration becomes more vigorous, and tbeacthity and pro- 
ductive euergy of the plant become greater. But not only is 
the iUnonnt of vapour gi\en off dependent on the amount of water 
and nonrisb’uent in the soil, but it increases with the temperature 
of the earth, bec.in^e w itb increased wuirmtb the activity of the roots 
increases. The i».K)t activity ceases at a temperature of 32° F., and 
even at a few degrees higher the work done is inappreciable, and 
such a temperature is frequent in early spring and late autumn. 
The transpiration from the haves is stopped or reduced to a 
minimum when the air is saturated with moisture or fog, whilst 
dew and rain onlv hinder evaporation so long as their moisture is 
ill contact with ilie lea\es; after the external moisture has dis- 
appeared the leaves give oft’ more vapour than before, owing to 
the excess of moisture they have imbibed. 

From the circumstance that a forest drains the soil at a cer- 
tain depth, w’^e must not conclude that e^^ery forest-covered ‘'Oil must 
be drier than an implanted ‘?pace, or than land growing crops or 
grass. The soil-draining qualities of forest can only readily be 
proved when the soil of both the localities under comparison, at 
least to a depth of 1 or 2 metres, is of the same composition, and 
when neither can receive moisture from below, or elsewhere, and 
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this is specially the case in summer and autumn. But when, as is 
frequently the case in nature, the two soils have different chemical 
and physical qualities, or when the subsoil varies considerably, it 
may happen that forest soil is at one time drier, at another moister 
than the neighbouring fields, meadows or fallow. For instance, 
supposing that the forest soil is composed principally of porous 
material (sand, gravel, boulders, shale), and the field, meadow or 
fallow of non-porous earth (clay or loam), it stands to reason that the 
forest soil must be drier than the other. Or supposing that one soil 
consists of alternate strata of coarse and fine earths, the former na- 
turally permitting the passage of water more readily than the latter, 
and that the other soil is of one density throughout, it follows that 
great differences in amount of moisture will he remarked. The 
soil at high elevations is particularly unsuitable to these experiments 
on account of the varying formation and depth of soil, whilst di- 
luvial and alluvial soils in valleys, plains and lowlands best adapt 
themselves to correct observation. But even in such soils, before 
commencing operations, if the work is to ho of any value, careful 
trials should first be made by boring or taking sample sections. 
1 was myself only with great difficulty able to find suitable plots 
for experimenting, but I had frequent opportunity to prove the 
extraordinary difference in the amount of water held in various 
soils. I noticed differences of between 8 per cent, cand 88 per cent., 
and it is noteworthy that even in the wet moorland (where the 
latter reading was taken), on which stood a forest of mixed spruce 
and Scotch fir, a slight decrease in moisture was apparent in the 
root-zone, in spite of the fact that moisture from below must have 
been drawm up by capillarity. 

The following examples will show how rich in water the covering 
of the soil can be in favourable circumstances : — 

On the 17th August, 1885, after rain, moss taken from a 60-yoar 
old spruce forest contained on the upper side 72*33 per cent., and 
on the lower 78 (14 per cent, of water, whilst the layer of humus 
beneath it held 71*57 per cent. 

On the 22nd August, 1885, in another spruce forest the covering 
of moss contained 75*22 per cent, in its upper portion, and 70*69 
per cent, in the lower, whilst the humus below held 69*02 per cent, 
of water. 

On the 9th September, 1885, after a day-and-a-half of rain, the 
upper portion of a mound of moss held 80*45 per cent., the lower 
portion 74*61 per cent., and the humus below 74*42 per cent, of 
water. 

The great absorbent power of moss is here clearly demonstrated. 
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Moss, when not overlying vegetable mould, does not part with its 
moisture until, saturation point being reached, it continues to 
receive a further supply of water ; so it may be often observed that 
when a dry sandy soil has a covering of moss, the roots of the trees 
do not penetrate deeply into the soil, but spread out in the upper 
layers which are rich in moisture and humus. If moss grows 
higher than 8 c.m. or lOc.m., it keeps back too much water, and 
decreases the percentage of moisture in the soil. 

Effect of field crops on the moisture of the soil. 

Till' drying of the soil is aided by all other growing plants as 
well as by forest trees. To prove this, let two glazed non-porous 
flower pots be taken, and the one planted whilst the other is left 
unplanted. If now equal quantities of water be supplied to each, 
it will readily bo seen that the soil of the pot containing plants is 
drier than the other. 

The numerous experiments of ilisler, Wilhelm, Breitenlohner, 
Schuhmacher, Eser and Wolluy have shown that a soil bearing 
field crops gives off a far larger quantity of vapour, and is much 
drier in the root-zone than an uncultivated field otherwise similar. 
Risler aud Wolluy have further proved that crops like clover, 
lucerne, peas, and in(*adow grasses remove from the soil the more 
water, the thicker and higher they grow. As the value of the crop 
of fodder plants depends on their closeness and height, it is evident 
that thche crops require more water and dry up the soil quicker 
than other field crops. 

The que^tion .‘is to whether forest trees or field crops withdraw 
most water from ihe soil has hygienic importance, and especially in 
relation to the supply of spring water. I have shown above that 
meadow grasses use more water and dry up the soil in the region 
of the roots more quickly than forest growth, and various other 
circumstances point to the fact that field crops also affect the upper 
layers of soil more than forests do. The fact that forest trees 
possess leaves with a tough and leathery cuticle which field crops do 
not, points to the probability that the former give off less vapour 
than the latter. And as it has been proved that the transpira- 
tion of plants stands in a fixed relation to the absorption of water 
with the minerals therein dissolved, there can be no doubt that 
the richer the leaves are in salts, the more vigorous has been the 
transpiration of the plant. If the transpiration of the leaves is 
suppressed or deficient, the supply of mineral salts from the soil is 
also deficient, and the normal nourishment and growth of the plant 
is impossible. The more water plants lose by evaporation from the 



62 


TKFLUKNOB OF FORESTS AND THE DENBITT OF THE 


leaves, the more moisture the plant must have drawn from the soil, 
and the more mineral salts must have reached the leaves. Thus 
the quantity of ash in the leaves gives a fairly accurate estimate of 
the transpiratory power of the plant. The average amount of ash 
contained in vegetables is about 16--18 per cent., tobacco and hops 
17 per cent., turnip leaves 13-16 per cent., potato leaves 8-9 per 
cent., lacerno 7-38 per cent., red clover in flower 6*86 per cent., 
meadow hay 6‘98 per cent., oak leaves 4*83 per cent., beech leaves 
3*64 per cent., silver fir leaves 2*97 per cent., larch leaves 2*49 per 
cent., Scotch fir 2*20 per cent., spruce 2‘38 per cent., Austrian pine 
1*91 per cent., mountain pine 1*96 per cent. The small transpi- 
ratory power of conifers compared with deciduous trees is here 
evident, as well as the fact that oak and beech give off much less 
moisture in vapour than clover, meadow gra‘ises aiid other field 
crops. At the same time the transpiratory power of the leaves 
does not give direct proof of the requirements of the tree in water 
and its ability to dry up the soil. For instance, of two trees whoso 
leaves possess equal power, that one which has the heavier foliage 
will use up most water. Birch leaves are on an average richer in. 
ash than beech leave-^, but owing to the scanty foliage of the former 
its total requirements in moisture are much less than those of the 
latter, ^be wild acacia has leaves richer in a^^h than the copper 
beech, but it thrives in drier soil on account of its lighter 
foliage. 

In the same way the amount of water used by field crops does not 
depend entirely cn their transpiratory power, but also on the area 
of their leaf-surface, on the density of growth, and on the period 
of vegetation. The jieriod of the most rapid formation of organic 
matter is also the j)eriod of the greatest consumption of water, and 
more w^ater is therefore required by a plant at middle age than 
when approaching maturity. 

The experiments of Risler in 1870-71, show that the amount of 
water given off in vapour by forest tree< is less than that evapo- 
rated by field crops. He gives the following amounts in grammes 
per hour per square decimetre of leaf surface : — Lucerne 0*46, cab- 
bage 0*25, grass 0*21, oats 0*14, wheat 0*17, and oak and silver fir 
only 0*06 and 0*05. The daily mean evaporation ex))ressed in rn.m. 
of height was for lucerne? 3*4 — 7*0, meadows 3*1 — 7*3, wheat 
2*7 — 2*8, rye 2*26, potatoes 0*74—1*4, oak 0*5— 1*1, silver fir 
0*5 — 1*0. Risler also proved that an acre of forest gave oflP in 
water of evaporation about three times more moisture than a similar 
area of uncultivated land, but less than a similar area covered with 
fodder crops such as lucerne, clover or meadow grasser. 
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Th. Hartig’s experiments show that, other circumstances being 
identical,— 

A square metro of water gires off 

in evaporation, ... ... 2,000 grammes in 24 hours. 

A square metre of unplanted bare 

soil, ... •«. ••• 2,600 ,, ,, ,, 

A square metre of closely grown 

oats, ... ... 9,000 „ „ „ 

Whilst a square metro of leaf surface in — 

Beech forest, ... ... 210 „ „ ,, 

Oak, ... ... ... 280 ,, „ 

Spruce, ... ... ... 200 „ „ „ 

Hartig also reckons that in a forest of 1,600 stems to the acre, 
during 180 days of active vegetation there are given off by evapo- 
ration from every 3,000 square yards the amount of water noted 
below — 


Mean for varieties of forest growth, op to ... 102 8 m.m. 

Deciduous forests, nn to ... ... ... 135 4 „ 

Coniferous forests, up to ... ... ... 51-4 „ 

that is sufficient water to cover that surface to those depths. 

All the evidence collected tends to show that field crops, espe- 
cially grass, clover and other perennial plants, give off by evapora- 
tion more moisture than forest plants, but the latter withdraw water 
from a greater depth on account of their long roots. Although 
forest trees need less water than field crops, still their requirements 
are so coiniderable, that in many parts of the world the want of 
moisture is prohibitive to the existence of forests. This is easily 
understood when we remember that trees not only store up a large 
quantity of water within themselves, but also give off through 
their leaves during one day of active ACgetation two to four times as 
much water as their dried foliage would weigh, and that even the 
needles of the evergreen conifers give off every day an amount 
of water equal to one -half their weight. For instance, a vigorous 
spruce tree 85 years old contained, according to my experiments, 
in its wood and leaves about 2.200 lbs. of w’ater, and a silver fir 
of the same age, from the same locality, about 264 gallons of water. 
According to llbhners cxjieriments, an a^h tree standing in the 
open used up daily from April to the end of October on an average 
an amount of water equal to four times the weight of its entire 
foliage, the weight of the foliage being reckoned after it had been 
dried by exposure to air. 100 grammes of this dried foliage would 
in its green condition give off in vapour during this period more 
than 85*5 litres of water, that is daily about 400 grammes. A 
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birch tree with heavy foliage standing in the open gav<e off in 
vapour during 6 months 7,086 kilogrammes of water, or daily 38 
litres ; a beech tree 115 years old lost by evaporation from June 
to November 8,968 kilogrammes of water, that is daily about 50 
litres ; in the c«ase of a beech tree 50 to 60 years old, there was 
during the period of active vegetation a loss of 1,793 kilogrammes, 
or say, a daily evaporation of 10 litres. The total quantity of 
water which a beech forest 115 years old gave out in vapour dur- 
ing the vegetation period for every hectare, amounted to 4 million 
kilogrammes (or about 880,000 gallons), and if this water were 
spread over the area it would cover it to a depth of 400 m.m. In 
Germany the rainfall averages 750 m.ni. yearly, thus the atmos- 
pheric precipitations of moisture are with us about twice as much 
as is required for the welfare of a beech forest. 

If the above details serve merely to give a general idea of the 
effects ot tree growth on the moisture in the soil and its drainage, 
still we have learnt that our deciduous trees cannot enjoy the ne- 
cessaries of existence in those localities where the yearly amount of 
rain, snow and dew is under 400 m.m., and the soil remains too 
dry during the period of active vegetation. 

With regard to the amount of spring water in any place, it 
results from the above-detailed observations that in comparison 
with an unplanted bare area, forest land wdll diminish the supply 
of spring water ; but that it has a better effect on the supply than 
meadows, pastures and clover fields have. The forest/?^ cannot 
create springs, but it is much more effective in preserving existing 
springs than held crops. Extensive deforestations are followed by 
rapid drying up of spring'^, because the soil is promptly covered 
with grass and weeds which use up more water and permit less to 
drain through than forest laud would, and this is proved by num- 
berless experiments in the most varied localities. 

ruOFESSOK ErEUMAYEU, 

In the AlJyemo'nie Forst-und Jagd-Zeltung. 


IMPROVED SYSTEM OF REVENUE TICKETS. 

At certain chaukis or stations in the Debra Ddn Division, 
revenue is collected on fuel, bamboos, grass, and minor forest pro- 
duce by means of tickets. Formerly these tickets consisted of 
thin paper of various colours, and on the back of each ticket was 
stamped ‘‘ Dehra Diin Forest Division.” On the face of each 
ticket, the moharir at the chauki recorded, in Urdu, the exporter’s 
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name, the class of produce taken out, and the date and serial 
number of the ticket. Each ticket held good for one day only 
— the day of issue — and in the evening the exporter on his re- 
turn gave up one-half to the moharir, retaining the other half 
himself. 

The colours represented various values, thus — a green ticket had 
a value of 6 pies ; a white ticket, 9 pies ; and so on. Under the 
cover of one green ticket, a purchaser might export any article, the 
duty on which was 6 pies, such as a head-load of fuel, or of fodder 
grass, or of thatching grass. Similarly for one white ticket, any 
article, the duty on which was 9 pies, could be exported, such as a 
head-load of maljhan leaves {Bauhinia Vahlii)^ or of bhabhar 
grass ; and so on, for the other tickets and values. 

Such in brief was the old system, and it is in order to draw the 
attention of readers of the Forester to an improved system, intro- 
duced by the writer, that these notes are put together. 

The principal revenue ebauki of the Debra Diin Division is 
situated at Hard war, and the total number of loads of various 
sorts that pass through this chauki during the year is on an aver- 
age 36,000. The daily average varies greatly ; during the rains 
not much business is done, and at other times, e.'^pecially for some 
months before the Hard war Fair, which is held in April, as many 
as 200 — 250 tickets are given out every day. 

For a long time back it was knowui that the moharir could not 
cope with this large demand in the w'ay in which it w^as originally 
intended, viz.^ that each exporter should be provided wdth a ticket. 
He found that he had not time during the early morning hours to 
write out each ticket, and enter the details in his register ; hence 
he invented the system collective tickets. 

A gang of eight men, say, required head-loads of dry bamboos 
and altogether could export 10 scores and 10 bamboos. The royal- 
ty on these at 1 anna 6 pies per score amounts to 15 annas 9 pie. 
Hence the moharir would issue a collective ticket, composed as fol- 
lows : — seven blue tickets at 2 annas each, one red ticket at 1 anna, 
and one white one at 9 pies. Pasting these colours together he 
would issue it as one ticket, and give it a serial number, entering 
the details on the face of this compound ticket and in his register 
as well. Another example may be given ; four men required 2J 
scores of green bamboos, the royalty on w'hich is 2 annas 6 pic s per 
score. They received a collective ticket composed of two blue tickets 
at 2 annas each, one yellow one at 1 anna 6 pies, and one white one 
at 9 pie, total 6 annas 3 pies. 

By this means a good deal of labour was saved, and the issue of 
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tickets rendered possible within a reasonable time ; but the system 
was still open to many objections, the chief of which were — 

(1) . The iinpo^s>ibility of checking mside the forest the export of 

material, one individual of a gang holding the collective 
ticket, and all the rest of the party being without tickets; 
and th(‘y might be, and generally were, a mile or so away 
from the ticket-liolder. 

(2) . The difficulty in checking the tickets issued by the niohar- 

ir, and comparing them with the revenue collected. 
Whether this check wa» made by the Range officer or by 
the Divisional office, it was found exceedingly trouble- 
some, ovsing to the material used (thin paper), the collec- 
tive ticket, and the hurried, and frequently illegible, Urdu 
writing. 

(3) . The delay in the is^ie of the tickets at the chauki, affecting 

the exporters ; the liability to error in entering in the re- 
gister the serial nuinber, the amount of revenue, and the 
kind and quantity of produce remo\ed. 

The new system, which was introduced last November, and is 
after five months’ trial found to be working excellently, consists 
in the issue of jirinted cardboard tickets of the same shape and size 
as railway tickets, but of various colours, each colour rcpre'*enting 
a price as before. Tims, there i'* one set of green tickets with the 
printed serial numbers running from 1 to 30,000, also Inning the 
words Fuel head-load fi pies” printed in English on the face. 
The moliarii pro\ided with a rail\Aav date-stamphig machine, 
and all he has to do in the i'^^ne of the^e tickets i-s to stamp the date 
and receive the money, which occupies a few seconds. The Forest 
guards have all been taught the English figures, and the colour of 
the ticket tells tliem the price ; what they are mainly concerned 
with is the date, and it is ^tamped on tlie ticket thus 27-10-89. 
There is no entry in the register, no writing of the exporter’s 
name ; at the end of the day, the moliarir, knowing what number 
he opened with, can easily tell bow many tickets he has issued, 
and what his revenue ought to be. 

There is another set of gn^en tickets bearing a serial number from 
1 to 5,000, and having “ 6 pies ” printed on each, but otherwise 
blank ; these are issued for the export of head-loads of fodder and 
thatching grass, and one or two other articles of minor forest pro- 
duce, the total annual export of which is not sufficient to warrant 
their being printed, as to the article exported, though this could 
be done if necessary. On these tickets, the moharir enters the 
produce in Urdu. 
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Similarly for the other colours, six in all : whenever the annual 
export of any one article is considered important enoug;h, the name 
of the produce exported has been printed on the ticket. 

Under this improved system, the principle is that every load 
has its ticket ; if two men drivin^jj five ponies require pony-loads 
of fuel, they are supplied with 5 yellow tickets at 1 anna 6 pies 
each. There is no delay at the chauki, and this tends to increase 
the number of exporters. The checking of the i-'Siie and compar- 
ing it with the revenue i*^ rendered comparatively ea«iy, and can be 
carried out either by the Range officer, or in the Divisional office, 
without loss of time. 

There i^^ a slight difficulty in the ca^e of green hanihoo<, which 
can ea^'ily be remedied when the next supply of tickets i< ordered. 
A score of green bamboos, 10 feet long, is ^old for 2 annas 6 pies. 
If a man can carry a score, he is ‘•iipidied with a printed huff 
coloured ticket, with its own serial number, for a payment of 2 
annas 6 pies. But as all sorts and conditions of rmm export these 
bamboos, which are almost entirely used up in the badeet trade in 
liardwar, it frequently happens that he can only carry some num- 
ber less than 20. Now at the rate given above four green bam- 
boos are worth t) pies. Hence, if the exporter can only remove 
lt> bamboos, he is supplied with a blue tieket, '\alne 2 annas; 
if 12 hamhoo>, with a yellow ticket, value 1 anna pies, and so on. 
At present the moharir has to enter the numl)er of bamboos on 
the tiekets representing fractions of a score ; (‘ventually they ran 
he printed. But the exporter mu'^t remove 20, Hi, 12, 8 and 4 ; 
he cannot remove intermediate numbers. Thi^ is a slight disad- 
vantage no doubt, but time will furnish a remedy for this. 

It now remains to examine the cost of this system as compared 
with the old one. All the material was ordered from Messrs. 
Waterlow and Sons, of London Wall, throu; h Messrs. Gillanders, 
Arbiithnot and (^o. of C/alcutta, an I was delivered free on rails at 
that city for the sum of lls. 314-2-0, distributed as follow's : — 

liS. A. P. 

(1) . A ticket-isgiie case of polished teak to 

hold 5000 tickets, ... ... 86 0 0 

(2) . A ticket-dating press to stamp in ink, 50 0 0 

(3) . 1 1 4,000 coloured tickets, printed at Re. 

1-9-0 per 1000, ... ... 178 0 0 

Total, ... 314 2 0 

The carriage to Debra cost about Rs. 23. 

Thus omitting the initial cost of the ticket-issue case, and the 
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stamping machine, which will last for a long while to come, the cost 
of an estimated annual outlay of 36,000 tickets comes to about 
lls. 60 compared with the original cost of the coloured paper 
tickets which was nearly Rs. 50 a year. The increased expenditure 
is as nothing by the side of the great advantages gained, and the 
large revenue of the Hardwar chauki, which amounts to Rs. 6,000 
a year. 

One or two points may still be noticed. There is no objection 
whatever to having the tickets printed in English ; none of the 
exporters can read, and as a rule the Forest Guards who patrol 
the forests cannot read Urdu — anyhow they cannot read printed 
Urdu, which is even read wdth difficulty by the ordinary verna- 
cular clerk. Thus, the only people who are interested in what is 
printed on the tickets, are the Divisional officer, tlip Range officer, 
the Clerks in the head office, and the Moharir. The latter could 
easily be taught the few simple words necessary, and all the others 
know English. 

When the exporter returns to the chauki with his load, the 
ticket is cut into two pieces, the dated half being given to the 
purchaser, numbered half being eventually sent to the Divisional 
office. Thus, no ticket can be used twice over. It is, moreover, 
quite clear that this system renders dishonesty on the part of the 
moharir almost impossible, and it is unnecessary to dwell on this 
point further. 

If the export were very much larger than it actually is, it would 
be worth while probably to manufacture the tickets at the head 
office, purchasing the blank cardboard of different colours, and 
doing all the printing oneself. Messrs. Waterlow and Sons sell 
all the requisite machinery. 


A. Smythibs. 
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TIGEll-SHOOTING EXTBAORDINARY, 

It was about half-past six on a cold raw morning^ in January, 
when, on turning out of bed, 1 heard a noi^e in the jungle not far 
from the Forest rest-house, reminding one strongly of the episode 
in a pig’s life just before it enters the Pork-butcher’s shop as 
pork.” Feeling curiou^> as to the cause of piggie’s evident dis- 
composure, I quickly had the elephant got ready. In about 20 
minutes we started off for the spot, guided simply by the unabat- 
ed squealing. We soon found ourselves nearing the place, which 
was in a very thick piece of jungle (chiefly planted shishain and long 
grass above the elejdiant). We now caught >ight of several pigs, one 
large sow in particular, gazing intently in a certain direction, 
from whence the crie^ appeared to proceed. We made for this spot 
and the pigs reluctantly disper^^ed, they did so, I jua?t caught 
a glimpse of an animal bounding away in the grass, but not a 
sufficiently long one to be able to recognize its nature. In the 
grass, on the ^pot which it had just left, we now j»erceivod the un- 
happy songster, a huge boar with largo tushes, lying on his side 
in- a blight depression, into which his life blood was rapidly flow- 
ing. He could do no more than moan his thanks to us, so we 
left him to look after his antagonist. After a fruitless search 
of about a quarter of an hour we returned to the boar, just in time 
to see him trying to hobble aw'ay. Thinking that if I allowed 
him to escape I should lose my last chance of getting a sight of hia 
enemy, I gave him a pill, and he, after running about 50 yards, 
fell down dead. I then climbed up into a tree some way off, hav- 
ing previously sent away my elephant, and watched. In about 
two hours’ time I heard a quiet heavy tread, and thought I caught 
sight of some beast near the boar. I waited another hour, and 
then being hungry, and having had no breakfast, got down from 
the tree and had another look at the boar. There I found the 
unmistakable pugs of master Stripes. I w^ent off to the bungalow, a 
distance of only about a quarter mile, had breakfast, and then had a 
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machan built in a thick tree, and pulled the pig into a favourable 
place for a shot. I got up on to the machan at 3 P.M., and had been 
sitting there only about an hour, when I had the pleasure of seeing 
the head and shoulders of a huge tiger in the grass close to the 
boar. I did not wait to see which bit of the pig he fancied most, 
but fired, hitting him just below the shoulder, and breaking his 
fore arm. He writhed about and groaned a good deal, but did 
not show himself again. In a short time my elephant arrived, 
according to arrangement, and we approached him warily. After 
a good deal of listening and straining of eyes I managed to get a 
right and left at what I took to be the tiger in the grass, and had 
the satisfaction of seeing him roll over apparently dead. We 
were about to go for men to pad him, but thought it advisable 
first to make sure that he was dead. I shouted at him, which 
had the instantaneous effect of giving him renewed life. 

He tried to charge, and I tried to stop him. Unfortunately 
my first shot, fired as the elephant was describing a semicircle, 
had the effect of not only making me mi'^s, but also of nearly 
upsetting me off the pad. I however got a more steady second 
shot, and the bullet entered his skull under the eye. 

It then on^y remained to pad him. lie was not particularly big, 
being II feet 5 inches as he lay ; but was evidently in his prime, 
as Irs teeth testified. He had not suffered the slightest injury 
from the boar, though the latter wa« armed wdth formidable tushes, 
and the struggle must have continued for nearly half an hour. 

The boar had terrible wounds under the neck and about the left 
shoulder, which was half severed from the trunk. 

25th January^ 1890, 


Hoplinx. 
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THE INJl'UY DONE TO FORESTS BY SHEEP AND 
GOATS. 

(It is with real pleasure that we reprint the following; papers on 
the injury done to forc'^ts by shoe}) and goats. The great im- 
portance and urgency of the question of introducing some more 
rational method of grazing goats and sheep than that at present 
followed is unquestionable, and it was time that the ii responsible 
and ill-coii'^idered remark^ of the Agriculture Department of th® 
Bombay Government were refuted). 

In the Resolution cited in the preamble, the Government of India 
drew attention to the injury cati'^ed to the \egetation of unprotected 
tracts of country by sbeep and goats. Extensi\e areas now bare 
are known,” it was said, ‘‘to ha\e been once co\ered with a rich 
growth — if not of fore''t, still of scrub and gra'^s — that would, if 
not destroyed, have formed a rich pasturage.” It was pointed out 
that there were many Ibdder trees and bushes which, if not des- 
troyed by sheep and goats, would, by drawing upon a supply of 
moisture below’ the surface of the ground, maintain their life and 
vigour when shallow -rooted crops and grasses are parched and 
withered. Further, in allusion to a Report by M. Boppe, Insj}ector 
of French Forest^, on the forests of Scotland, in which he attri- 
buted the barren condition of waste lands in that country to the 
sheep, it was noted tluit “ there is very strong ground for believing 
that the goat has been the one chief c.au'se of the present bareness 
of large tracts of country in Northern India.” 

2. In a series of Appendices to the Resolution to wdiich refer- 
ence has been made above, extracts from various Reports were 
quoted in illustration of the irretrievable damage caused by sheep 
and goats to grazing lands. In the Note* which accompanies the 
present Resolution, the Inspector-General of Forests has accumu- 
lated further evidence on the same subject, which demands serious 


Dated 11th June, ld8U. 



72 


THE INJORY DOSK TO FOhBSTB BY SHEEP AND GOATS. 


attention. His Excellency the Governor General in Council now 
desires that the question of dealing with goat and sheep grazing, 
at any rate on State lands, and of confining it to areas where the 
least harm would result, should receive the practical consideration 
of Local Governments and Administrations. The Government of 
India is convinced that the grazing of these animals, especially of 
goats, is incompatible with rational forestry, or even with the 
preservation of the ordinary bushes and trees of the country ; and 
considers that the areas to be devoted to the growth of forests 
must be separat(‘d from tho«ie to be sacrificed to the pasture of 
browsing animals. The circumstances affecting the separation in 
question, however, vary so much in accordance with climatic con- 
ditions, that the question should be considered in each locality on 
its own merits, due weight being given, in each case, to the capa- 
bilities of the land, and to the advantages of sylvicultural treat- 
ment on the one hand and of pasture on the other. 

3. The measures which mu*>t he taken to deal with the matter 
must, therefore, be left entirely in the hands of the Provincial 
authorities ; but His Excellency the Governor General in Council 
desires that any rules or instructions which may be drawm up in 
pursuance of this Resolution may be submitted for the information 
of the Government of Iiidm. 

Note by the Inspector-Genekal of Forests ox the Injury 
DONE to Forests bv Sheep and Goats. 

Dated llf/i June, 1881^ 

Of the causes which have led to the disa{)[)earance of forests in 
inhabited countries, none have Wen more powerful or universal, if 
we except fires and the clearing of wooded lands for cultivation, 
than the grazing and browsing of animals, most of all of the goat. 
This fact is so fully recognized in mo^t European countries that 
the grazing of sheep and gouts in the State forests has long been 
absolutely prohibited non-obstaiit tons litres ou possessions cou- 
traires”) as incompatible with the maintenance of a crop of trees 
on the ground. Recent instances of the destruction of forests 
brought about by unrestricted grazing are, therefore, rare in those 
countries, for the same reason that modern instances of the des- 
truction of populations by pestilence are rare, namely, that the 
causes of tliese disasters have long been recognized and measures 
taken to prevent their having effect. 

2. A proposal to admit sheep and goats to graze in the State 
forests would be regarded, not alone by Forest Officials, but by the 
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general public in Europe much as a proposal to return to the sani- 
tary arrangements of the Middle Ages would be regarded by the 
inhabitants of London or Paris. But in India phenomena due to 
causes which are relatively slow in their action are less understood. 
( Jonsequently many matters connected with forest management, 
which in Europe have long been decided and have passed beyond 
discussion, are still considered moot questions. Until recently the 
exclusion of fire from the State forests was stated by many to be 
injudicious and oppressive, or at least unnecessary and impractic- 
able. The hard struggle which the Forest Department had to main- 
tain for many years, before its views on this subject were generally 
accepted and understood, is now over.* But forest grazing, which 
ill many cases is hardly Jess disastrous than forest fires, has still 
advocates outside the ranks of the Forest Department. 

3. It will be seen from the following extracts (Appendix) that 
there is a general consensus of opinion, amongst Forest Officials, 
both ill India and in Europe, that areas in which sheep and goats, 
(j'jpecially goats, are allowed to feed cannot be utilized for the pro- 
dneiion of trees or wood. Although horned cattle may, in certain 
cases, bo allowed to graze in areas under m/u/ar forest treatment^ 
provided that the entire management of the grazing as regards the 
number of animals, the portions of the fore^'t to which they are to 
ho admitted, and the periods and season'^ during which they are to 
l»o grazed, is placed in the hand> of the forest guardians, sheep and 
goats must be absolutely excluded from such areas. 

4. It i> not meant by this that sheep and goats must be exclud- 
ed from all wooded area , but that the areas to which it is found 
necessary or advisable to admit them, cannot be permanently main- 
tained as forests, or regularly and economically treated with a view 
to the production of trees. Tlie Forest Department holds the lauds 
ill its charge for the purpose of managing them in the interests of 
the people of the country and the community at large, and it is, 
therefore, necessarv to determine in each case what those interests 
demand, which of the jiroducts the lands are capable of yielding 


* So it was tljoupht, but Prof«’sgor Wallace, from Edinburj^h, has lately dis- 
covered that the best way to ^row trees in India is to burn them doivn ; that 
forest fires, wliich are considered public calamities in Europe and America, are, 
in India, “ a natural process of healthy retardation under which all the magni- 
ficent forests of India have been nursed and reared'* (“ India in ltt87, by 
Hobort Wallace, Professor of Agriculture, Ac , University of Edinburtjb)* Profes- 
sor Wallace was not awaro that almost the only “ magnificani forests left in 
India are to be found in places where forest tires cannot, or do not, occur as a rule. 
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are^most required and most useful, and what are the methods of 
treatment by which these products can be obtained. If it is deci- 
ded that the interests of the community require that the lands 
should be permanently maintained under forest, either for protec- 
tive or climatic reasons, or in order that they may yield a supply 
of wood or wood products, the history of centuries in almost every 
country and climate in the world shows that they cannot also be 
utilized for the purpose of maintaining sheep and goats. If, on 
the contrary, it is decided that the lands can, with greater benefit 
to the community, be devoted to the production of fodder, it is 
useless to attempt to manage them as forests by regular methods 
of forest treatment or to spend money on works of forest improve- 
ment. 

5. The proper management, in the interests of the people, of 
the public grazing lands which exist in India is eminently worthy 
of the attention of a Government, which is also the great landlord 
of the country. I agree entirely in the wisdom of the policy, pro- 
posed in the Revenue and Agricultural Department’s Resolution 
No. 16 A. of 1st March, 1883, in so far as it recommends the plac- 
ing of Stiite fodder reserves under special treatment. Wherever 
this has been tried, the oxi)erin)ent has met with success ; and the 
production of fodder has been largely increased. No doubt the 
rational management of fodder lancN involves a certain amount of 
additional labour, in so far that it h ea.sier to take the animal to 
the fodder than the fodder to the animal ; but there can be no 
doubt of the fact that no method of reaj>ing is so wasteful as that 
by the mouth of cattle, which therefore, excusable only when 
the supply of fodder is practically inexhau^tible, or where the cha- 
racter of the country so nearly approaches that of a desert as to 
render a more advanced, system not feasible, or on the alpine ]»:is- 
tnre lands above forest-group which are uninhabitable during the 
winter months. In order to gain a certain basis for the ])ropobals 
made in the above-quoted Resolution, it seems to me advisable that 
those pasture lands, belonging to the State, which are not destined 
for permanent cultivation, should be created State Reserves under 
the Forest Laws of the Empire. There is nothing in these laws 
prescribing any special treatment or management, and though all 
reserves thus created would have the same legal status, they might 
be classed as either forests, fodder reserves, or grazing grounds, 
and, within the latter, areas might be set apart in which even the 
goat or the camel may be admitted. 

Simla, 1 B. Ribbentrop, 

Wth June^ 1889. f InttpectoV'^ General of Forests* 
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APPKNDIX. 

In 1886 tho Director of Agriculture in the Bombay Presidency 
remarked as follows in his Annual Iteport : — 

** Paragraph 111.— Last year I quoted at length the recouimendations 
of the Commissary General on the subject of improving the mutton and 
beef supply in quality as well as in quantity. I have placed myself in 
coininunicaiion with that officer, and have by his courtesy obtained 
f»rotnises of facilities for conducting experiments at the Commissariat 
Fann of Alegaon near Poona. As no final scheme has yet been sub- 
mitted to Government, 1 merely note the fact hero that tho subject has 
not been neglected, but is in a fair way of receiving special attention. 
Special attention is not only called for by the representations of the 
ConimiRsariat Department, that the danger of a meat famine is not to be 
overlooked, but also by the increased efforts of the Forest Department to 
improve conservancy. The rigorous exclusion of sheep and goats from 
hinds set apart for forest is insisted upon. Such exclusion, however 
necessary in the interests of forest conservancy, must naturally act in 
the direction of still farther diminution of the meat supply. Sheep are 
most valuable auxiliaries to arable farming, but cannot be kept to arable 
lands as in England ; for here wc have no substitute for roots, which 
foim the food there of sheep penned on arable land. Sheep are pasture- 
fed. The exclusion from forest lands may bo, I think, carried too far. 
Sheep and goats must be excluded from conserved areas planted with 
young seedlings, to secure any result at all in reboisement. Goats are 
more harmful thr.ii sheep, but the latter cannot be kept without a certain, 
though small, admixture of goats to lead the way. But neither sheep 
nor goats can reasonably be excluded from pasture lands, or from well- 
CHtablislied forests Sheep form the safest stock for a raiyat to keep, 
sliowing a jiower of eking out a subsistence when other stock die of 
starvation. Mr. James Strip, of Ahuiedabad (Government Resolution 
No. 9431, dated 23rd November, 1885), has given an account of some 
interesting experiments carried out by liim. These practically were 
keeping sheep on arable laud, feeding them chiefly on babul pods, in the 
same way as sheep are fed on roots in England. He reports that he 
succeeded in bringing sheep up to 70 B)s. dead weight, and found tho 
business a profitable one. He does not anticipate a mutton famine, 
pointing out that the extensive jungle and grazing lands of Marwar can 
breed sheep for tho whole Presidency. He advocates the cross between 
the Guja*‘at and the Deccan sheep. 1 have no doubt that the extension 
of babul cultivation in set areas, which I have strongly advocated, wil^ 
go a Urge way to increasing the food supply requisite to keep up the 
flocks of the count ly and to increase their numbers.” 
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And in a demi-official letter from the Acting Director of 
Agriculture, Bombay, to the Secretary to tlic Government of 
India, Revenue and Agricultural Department, dated Poona, 17th 
February, 1888, Mr. Muir-Mackenzie says — 

Mr. Ozanne left last night, and your note reached me too late to 
catch the only train which would have taken it to Bombay before the 
mail left to-day. In his letter to Government, No. 2120 of iJOth Novem- 
ber last, on the subject of an alleged decrease of stock in certain agricul- 
tural districts, he writes : — 

“‘The extension of the area included in forests has no doubt tended to dim- 
inish the facilities for sheep rearing, especially as this extension has hceii 
accompanied by a rigorous exclusion of sheep and goats from forest lands. I am 
not an advocate for the rigorous exclusion of sheep and goats from forest areas. 
1 think the Forest Department goes tt )0 far, and that even in its own interests 
the policy may be relaxed. Goats do harm, and there is no objection to their 
general exclusion, provided one goat be allowed to some 20 or 30 sheep, 
fc^heep will not graze unless led by goats. Areas planted by the Forest Depart- 
ment and areas specially closed for planting must of course be excepted. As a 
proof that it ib not impracticable to conserve forests and at the same time to 
permit light grazing, with considerable addition to Forest Revenue, I may cite 
the remarks made by the Conservator of Forests, Hyderabad Assigned Districts. 
Further, on the Goveniment Farm in Khandebh, where the pasture lands arc 
regularly grazed, the progress in tree-growing compares very favourably with 
that made in the forest lands adjoiniug where grazing is prohibited.' 

“I will only add a word or two about the Khandesli Farm experience. 
Ozanne told me yesterday that the farm originally had two grazing runs, 
and that the Forest Department liad managed to appropriate one of 
(hem, in spite of the opposition of Stormont, the Superintendent of the 
Farm. The Forest Department chose the one they thought the best, 
and left the Farm the worst. Nevertheless, the trees in the F'arm run 
where sheep-grazing is not merely permitted, but regularly enforced, beat 
the trees of the Forest laud. ” 

On this Mr. Ribbentrop, Inspector-General of Forests, on the 
14th January, 1888, wrote follows : — 

“ The Forest Department fully recognize the position that forests 
must be maintained and treated mainly in the interests of agriculture, 
and the only question at issue is by what measures such interests are 
best served. We have no desire whatever to keep grazing or even 
browsing animals out of the forests, when they can be admitted without 
risk to the improvement of the forests, the maintenance of which has 
moc»i1y more important purposes to serve in the interests of agriculture 
than merely to provide forest- pasture. In paragraph 111 of the Agri- 
cultural Report of the Bombay Presidency for 1885-86, it is admitted 
that sheep and goats must be excluded from ‘conserved areas' planted 
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with young soedlingSi if any result is to be secured from reboisement 
operations ; but it is at the same time maintained that neither goats nor 
sheep can reasonably bo excluded from pasture lands or from well- 
established forests. As regards purely pasture lands, the principle con- 
tained in this last statement cannot be questioned ; but in respect of 
forests it must, in the peculiar circumstances obtaining in India, be 
accepted with very large reservations. If tlie forests were so constituted 
that each of the difTercnt age -classes occupied a separate area by itself, 
then the principle could, with regard to cattle and sheep, be carried out 
in those compartments the crops in which were old and high enough to 
be out of the reach of the animals ; but goats do harm, even in such 
forests, by nibbling off the bark of saplings and small poles, long after 
other animals might be safely admitted. 

** The system of forest management above described, by which age- 
classes are located in defined areas, is, however, very rare in India, and 
is, to a great extent, confined to artificially-raised forests. Most of otir 
forest lands arc, for climatic reasons, and on account of their present 
constitution (brought ahtut by former un.systematic utilization), unavoid- 
ably managed on the ‘jardinage’ system, which means that, instead of 
the age-classes being separately grouped, trees of all ages, from the 
seedling to the mature tree, arc mixed up together, either singly or in 
small groups, everywhere over the whole area. Under such conditions 
by which seedlings and young growth are scattered over the whole forest 
area, the admission of sheep would be dangerous, and of goats fatal. 
But though the principle of the ‘jardinage* system is to bring the 
fellings as frequently as possible over the whole forest area, there are, 
even under this management, parts of many of our forests in which a 
sufficiency of young growth to form a new crop has outgrown damage 
from grazing, and in which no cuttings have been planned for some time 
to come. In such parts of the forests, which must be carefully selected 
on their own merits, limited grazing may, for a certain time, be permit- 
ted without any serious damage resulting therefrom. The difficulty how- 
ever, would be to confine the animals to those areas, which are often 
smay and scattered here and there throughout the forest. 

“ We are quite ready to admit that grazing should be nUowed when- 
ever this is possible without damage, and in most places this principle is 
acted on. It seems doubtful, and is not customary in Biindelkhand, 
parts of the Himalayas, and elsewhere, that a Hock of sheep requires u 
certain admixture of goats to lead it ; but if such an idea prevails, it will 
necessarily bo a great barrier to the admission of the Bucks to forest 
lands. 

“The value of a forest as a grazing giouiid for sheep and goats in 
creases with bad forest munugemeiit, and is mostly in an iii verse ratio to 
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lhat of all other, and mostly more important, interests of agriculture for 
which the forest is maintained.*' 

And later on, 3r(l March, in a demi-official letter to the Secretary 
to the Government of India, Revenue and Agricultural Depart- 
ment — 

** I do not consider that Mr. Mackenzie's letter gives a direct opinion 
on my note of 14th January. He only repeats the incorrect assertion 
that sheep will not graze unless led by goats, and cites those dangerous 
generalities which were contained in the Berar Forest Report, where it 
was said, however, that browsing was nowhere noticed, and where, as a 
matter of fact, only cows were admitted. With regard to the statement 
about the two grazing plots at the Khandesh Farm, I have written to 
8huttleworth to let mo have an inspection note both with reference to 
the growth of existing trees and reproduction.” 

These opinions were entirely in accordance with views already 
expressed by the Government of India. In a Uosolutlon of that 
Government, No. 16A. of the March, 1883, it was stated : — 

*^This Resolution is not the place in which the treatment of laud 
required for converbion into Fuel and Fodder Reserves can be considered 
in any detail. But the opportunity may be taken to give expression 
to the opinion of the Government of India that little real good can 
be effected unless the rcherves are, at any rate for some years, brought 
under the control of Government, and systematically protected against 
the invasion of goats, cattle, and fire. It appears to be a matter 
susceptible of proof that a protected area will, besides giving security in 
a year of drought, afford over a certain number of years a considerably 
larger amount of fodder than an unprotected area of equal extent. It 
seems probable that the difference is sufficiently great to admit of n 
hope that Fuel and Fodder Reserves can, in u large number of instances, 
be made tinancially successful. The importance of this view deserves 
some further examination of the question. The following illustrations 
may therefore be adduced in support of the view which has now been 
brought forw’ard. In his Administration Report for 1879-bO the In- 
spector-General of Forests shows in the following words the resullB of 
protecting grazing land : — 

“ * In all except the most arid tracts, or where denudation hat been complete 
and of long standing, mere protection, aided by sowing and planting in suitable 
places, has the effect of gradually clothing the ground with trees and shrubs. 
What happens is this the old stumps and roots in the ground produce shoots; 
seeds which have been lying in the soil, and seeds brought by the wind, ger- 
minate ; trie shoots and seedlings, which without protection would have been 
destroyed by the fire or eaten by the cattle, grow up ; and wherever there are 
sufficient remains of the old forest growth in the ground, the result is most 
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remarktble. The difficulty oouniete in thie — that new reserves must be formed, 
and that, during the first few years, this unavoidably entails some restrictions in 
tlie matter of grazing. At first the protection of the areas selected must be 
absolute, and the people in the vicinity can neither be permitted to bum the 
grass, nor graze their cattle* in these areas. But the grass which grows up 
abundantly can be cut, and thus furnishes abundant cattle fodder until the forest 
is sufficiently advanced to admit of grazing.' 

“ In Ajmere the results of enclosing areas, hitherto barren, with the 
object of securing fodder for cattle in times of drought, are already re- 
markable 

** 'After five years* conservation there is much in these forest reserves to en- 
courage iiB; the appearance of the hills and country-side in these tracts is quite 
altered. The people oven have begun to recognise the advantage to be obtained 
by the experiment we have introduced. We have been blessed with another 
year of plentiful rainfall ; the undergrowth has become in places in Merwara 
nearly impenetrable, and in the ravines and valleys I have been surprised to see 
the number of fine young trees springing up. Our great enemy now is fire." — 
Ajmf^re Forest Report ^ 1879 - 8 ( 1 .* 

Grazing is strictly prohibited, but the vi. lagers are allowed to cut and 
carry off the grass on pack animals The cash receipts are at present 
small, but the benefits which the people indirectly enjoy from these 
reserves are very considerable. 

“ Again, in the North-Western Provinces, various experiments have, 
for three years, been conducted by the Agricultural Department, with 
the view of reclaiming usar or reh land, i. c., land rendered more or lesjs 
nncnlturable by the excess of salts in the soil. It has been found that 
the simple expedient of cnclosiiic is more efficacious than any other 
operation. The natural grasses which, so long as the land is accessible 
to cattle and goats, art nibbled down as fast as the young shoots appear, 
spread in the enclosed areas at a rapid rate over the worst land. After 
two years, experimental cuttings gave a result of 20 maunds of good 
bay per acre — an outturn which on a square mile would suffice to feed 
1,000 cattle for three months, exclusive of the bushes and trees which, 
there is good reason to believe, can be grown when once the grass is 
well established. 

“ The terrible devastation caused on unprotected land by sheep, and 
the impossibility of recovering forest and undergrowth once lost so long 
as the land is exposed to the grazing of sheep, is forcibly brought out in 
a late report by M. Boppe, lns])ector of French Forests, on the forests of 
Scotland. The present barren condition of the greater part of the waste 
lands of Scotland is attributed by M. Boppe almost entirely to one 
animali— the sheep. There is very strong ground for believing that the 
goat, which may be said to take ttie place of the sheep in India, has been 
the one chief cause of the present bareness of large tracts of country in 
Northern India. 
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Extensive areas now bare are known to have been once covered with 
a rich growth — if not of forest, still of scrub and grass — that would, if 
not destroyed, have formed a rich pasturage ; animals may not have been 
tlie original cause of the disappearance of the vegetation, but they have 
been the constant cause which prevents renewed growth. No more 
striking instance, indeed, of the effect of the natural recovery which 
ensues when goats and cattle are excluded can be found than in a com- 
parison between those hills in Ajmere which have for four years only 
been enclosed, and those which have remained open to goats and cattle 
during the same term. The first arc covered with an almost impenetra- 
ble thicket, chiefly composed of shoots edible by cattle. The second 
are practically devoid of all vegetation, and appear to be mere heaps of 
rock and stone/’ 

In order to elicit further opinions and to collect facts on the 
subject, enquiries were addressed to tlu‘ C/onservators of Forests in 
the varions Pnndnces under the Government of India and in 
Madras and Bombay. The Ibllowing replies were received : — 

Clolonel Bailey, Con-^ervator of Forests, Punjab ^ writes : — 

** As to the statement that a few goats are required with a flock of 
sheep to lead the way, on iiiy way across a pass from Chamba to 
Dharmsala I saw a flock of sheep being driven off from the gaddis 
halting-place, the goats remaining behind. I was told that the goats 
are never sent with the sheep, unless the owner has a few animals only 
of each kind, and thus cannot arrange to sond them out separately. 
The men explained to me that the sheep go out early, as they can stand 
the cold and the damp grass better than the goats, which lie later at the 
camping-place and go out wlien the hill -sides are dry and warm. They 
said that this is the universal custom in Chamba and Kangra ; so there 
at any rate it is not found necessary to send goats with sheep in order 
to lead them. Minnikon tolls me that this is also the practice throughout 
Dashahr. I may, in connection with this question, remind you of the 
very great damage done by Gujars w'ho take buffaloes into the hills, and 
lop in all directions for them. I have seen terrible havoc played by 
these people. 

“ Camels and goats devour everything they can reach, and they can 
reach to a great height. I have seen a goat take the top off a young 
tree some 10 feet high, by pressing it down with his feet and moving 
along it when thus bent down until he could bite off the leading shoot, 
when he let it spring up again. What camels and goats cannot reach, 
their owners hack down for them. 

‘‘ Sheep graze more than they browse; bnt they cause enormous dam- 
age owing to tlte priK'tice which prevails of burning the hill-Bides in order 
to produce a fresh crop of grass for them.’* 



THB INJURY DOME TO FORESTS BY SHEEP AND GOATS. 81 

Mr. Wild, Deputy Conservator, Hazara Division, says : — 

I have, time upon time, noticed the ravages of these animals, and 
been fully convinced of the utter impossibility of maintaining either 
natural or artificial reproduction in forests where this description of graz- 
ing is permitted.. This is more especially true with regard to the forests 
of the Punjab plains and the lower hills ; in the conifer forests, there 
being, generally speaking, a more profuse and varied undergrowth, the 
damage is not so great, and it is possible for a certain percentage of the 
reproduction of such forests to thrive, notwithstan Hug sheep and goat 
grazing. Put even here I have several times noticed goats nibble the 
shoots of the young deodar and Pinus excelsa. 

“ My experience leads rao to the conclusion that in the plains forests 
at least, goats live almost exclusively on the tender shoots of nearly 
every kind of forest tree, going from tree to tree and often reaching to a 
height of from 5 to 6 feet, nibbling everything that comes in their way. 

“ Where grazing of this nature has been practised for some time 
among the jhand, phuiai, and kiknr, these trees present the appearance 
of a creeping or rounded bush, and are so thrown back in their growth 
as to preclude the possibility of their ever regaining tlieir natural form. 
In my opinion, the only way to deal with such forests is to cut them 
back to the root, and rely on their coppicing powers. I know of scarcely 
any species which are safe from the ravages of these animals, but of 
course they show a prererence, and, I believe, will not, as a rule, touch 
the Salvadora and Hanhatha when other kinds exis. , but when the 
8anhatha grows in fairly pure forests, I have several times seen even 
this species greedily eaten. 

“ I do not believe sheep are nearly so destructive as goats. I have 
never seen them climb frees like the latter, and when good grass occurs 
they are generally content without browsing the neighbouring trees. 

“ 1 liave not observed any damage in forests old and high enough to 
bo out of the reach of goats and sheep ; and when such forests are not 
managed on the ‘ jardinage’ system, which, however, rarely occurs in the 
Punjab, 1 am of opinion that even these animals need not be excluded.” 

Mr. Elliott, Deputy Conservator, Multan Division, notes as 
follows : — 

“ On a plot of land between reserves Akil and Bara Kotla, where 
there was very good forest, 1 have had counted the following stumps : — 
Jund 198 living. Farash Jo6 living. 

„ 240 dead. „ 29 dead. 

438 195 

as the result of constant goat-grazing since the area was given out* to 
a contractor and cut down in 1882, 


* Nominally for cultivation. 
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‘‘Thus ill six years 55 per cent, of the *jand, ’ the tree chiefly 
browsed by goats and forming almost their entire food, have died out ; 
this of course is not the whole number, as many stumps have probably 
disappeared altogether. 

The jand coppice on the living stools is not more than 6 inches 
high and 0*5 inch in girth, and appears to be the current season's growth, 
replacing former growths steadily browsed down. Farash is hardly 
touched by goats ; hence the shoots average 8 feet high and 4 inches in 
girth, some rising to 14 feet and 6 inches girth. 

** In the portion of the Makhdumpur reserve cut in 1866-67, all the 
jand now left is of a low scrubby nature, evidently due to the fact that 
previous to about 1879 — the time of the formation of the reserve — the 
felled area was open to goats, and the eight or ten years of subsequent 
strict closing have not availed to restore the coppice to good form (it 
should of course have been cut back when closed); whereas compart- 
ments of Akil and Bara Kotla have in the same time made infinitely 
better growth, having been closed immediately after cutting. The 
proportion of jand to farash in these parts is low, probably owing to 
the same cause, but this is of course not a known fact, only a probable 
conjecture. 

The question seems to be one of the (at all events as far as the 
Punjab plains are concerned) most ordinary common sense. Admittedly 
goats do not cat grass. What arc they to eat when allowed into a 
forest ? (1), If the forest admits of browsing, they will feed themselves, 
and this is admittedly bad for the forest ; or (2), if they cannot browse, 
because the forest has attained the pole or tree stage, the goat-herds 
will lop the trees— an operation even more disastrous than browsing. 

** The deplorable state of the uiiclassed forests in this Division is 
solely due to the custom of lopping rendered necessary to feed the goats, 
which have long ago cleared off ail within their reach, 

“ I can suppose only two cases in which goats might be admitted : ( 1 ), 
where there is undergrowth of some unimportant species sufficient to 
feed them ; (2), where they can be fed on babul or jand pods, not 
specially valued or required fur reproduction. This could only be under 
strict control of the loppings, and would only last two months or so in 
the year." 

Mr. Forrest, Deputy Conservator, Rawalpindi Division, ob- 
serves : — 

** The grazing of these animals in the forests of the Salt Range, 
Jhelum and Sbahpur Districts, is most disastrous and absolutely fatal to 
reproduction. Sheep are decidedly not so destructive as goats in a 
forest, as they neither clirnd nor tear down branches and shoots. Goats 
do both. " 
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Mr. Lemarchand, Deputy Conservator, Kulu Division, says : — 
In the Bials, along the main valley of the Beas, where grazing of 
sheep and goats is admitted, there is absolutely no reproduction of alder 
and elms ; in the closed portions of these Bials, such as the patch 
made over to Mr. Idinniken* the patch closed by Mr. Johnstone (late 
Assistant Commissioner, Kulu) near the new bund between the baniahs* 
shops and the road up to Bandrole, the reproduction is excellent, 

** In the high Tos and Kai forests near Bhegli, and above it to within 
the line where arborescent vegetation ceases, the forests are apparently 
not damaged by sheep and goat grazing, though large flocks pass through 
these forests to the higher pasture lands. Wliere there is no arborescent 
vegetation, the forests were covered with young Rai and Toe seedlings 
when visited by me on 28th to 30th June. Perhaps this is due to the 
fact that the flocks do not remain long in the actual forests, merely passing 
through them to the grassy slopes, also becauce there is sufficient grass in 
the forests to prevent ihe sheep from eating the leafy growth. 

The underwood is certainly damaged by the flocks, and it is very easy 
to trace the line taken by these flocks through the forests. 

** In the Chil forests, the damage done by sheep and goat grazing is 
unquestionable ; forests open to grazing contain no seedlings, while 
those closed against grazing are covered with dense growths of young 
seedlings of all ages. ” 

Mr. Lemarchand, Deputy Conservator, Kangra Division, reports 
as follows : — 

“ Hamirpur TahsiL — The Chil forests open to sheep and goat grazing 
have shown no reproduction, while the Trihais (closed areas) in these 
lorests are well stocked with young seedlings. 

“ Dera and Nnrpur Tahsils , — The miscellaneous forests which are 
grazed over by the Gaddi flocks in winter have a very different ap- 
pearance to the reserves alongside, which are closed against grazing ; 
the latter have a dense undergrowth, while the former are perfectly 
open forests directly the flocks have passed through them. ” 

Mr. Down, Deputy (Conservator, Uinballa Division, says— 

“ The main fact regarding the results of sheep and goat grazing that 
has come under my notice is the damage done to Rakh areas under jand, 
babul, &c. Here not only do the goats browse on the branches to a 
considerable height, but the goat-herds pull down the seed-pods, which 
the sheep and goats greedily eat, thus destroying every chance of natural 
reproduction. 

“ It is well known that the main source of supply of jand and babul 
seed for sowing operations is obtained from the droppings of sheep and 
goats in the sheds where they are penned at night. Both goats and 
sheep destroy the bark of trees. 
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In Eulu, I noticed that young deodar, kail, and cbil trees are brows- 
ed by goats and sheep, giving yonng trees, some of them up to 6 feet or 
7 feet high, the appearance of kiaving been clipped into fantastic shapes, 

** In Lahul, tlie willow plantations are much damaged by goats and 
sheep nibbling ofT the bark. 

** There is no doubt that both goats and sheep, more especially the 
former, are very destructive to pine forests where reproduction is in 
progress,— for instance, where selection fellings have taken place ; but I 
think 1 may safely say that iu well-established forests goat and sheep 
grazing might be permitted. ” 

Mr. Smith, Assistant Clonservator, Montgomery Division, writes 
as follows : — 

** In Gngera Range the cfTect of allowing sheep and goat grazing 
and disallowing it is plainly discernible in Blocks Nos. 13 and 15. In 
Blocks 3 and 13 sheep and goat grazing was allowed after felling, and 
the young growth is all malformed and branchy, whereas in Block 15 
which has been closed, the growth is good and comparatively rapid. 

“ In Cliichawatiii Range, none of the forests are closed to sheep and 
goat grazing, so any coiuparihon between closed and open areas is 
impossible ; but the bad elfects are especially discernible in Blocks Nos. 
19, 20 and 57. 

“ III Montgomery Range, the results of sheep and goat grazing are no- 
ticeable in Blocks 8, 10 and 11. In this Range areas recently cut are 
more damaged than the areas containing older forest growth. ” 

The following is extracted from Mr. Pigot's AVorking-Plan for 
the Murree and Kahutji Forest-^ ; — 

“ For many years the more valuable wood.s, such as shisham, tun, 
&c., were principally felled, and reproduction or improvement of the crop 
was apparently not thought of. The consequence was that in areas 
entirely open to the grazing of cattle, goats and sheep, whole forests 
have undergone a complete change, the more valuable hard woods being 
replaced by less important species, easily propagated and little browsed 
by cattle or goats. Maira, a reserved forest within a few miles of 
Rawalpindi, is a remarkable example of this. The whole area, previous 
to 1869-70, was magnificGntly stocked with hard woods, principally acacia 
and olive. There was good grazing and little scrub growth {Dodonea^ 
CariBsa^ &c.). The forest was clean- felled of hard woods, which were 
sold to contractors at absurdly low figures. The area was open to heavy 
grazing, and the felling resulted in the Dodonea obtaining a complete 
mastery of the forest, to the permanent exclusion of the hard woods and 
of the grass. ” 

Mr. Pigot, Assistant Con^^ervator, further notes as follows : — 

** I might mention that zamindars and others, in the plains rakhs, 
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hare again and again told me that the very hot, powerful (and, I believe, 
acrid) breath of the camel, has a great deal to do with the withering and 
death of browsed twigs and branches. Perhaps there is nothing in 
this ; bat 1 have heard the same remark made in three districts when 1 
questioned the people.” 

Mr. E. O’Brien, Deputy Commissioner of Kan^ra, writes : — 

My experience leads me to believe that it is most necessary to 
exclude goats from all forests, and sheep from all forests where there 
are young seedlings. In support of the necessity of excluding goats, it 
is only necessary to quote the case of roadside trees which have not 
been protected from goats. Goats browsing on them make the trees 
deformed dwarfs. Hound every Punjab village is usually a grove (that 
hardly deserves the name of a grove, it is so stunted from browsing) of 
jnnd, kikar, and other trees, the names of which I now forget. Imli 
(tamarind), which is a fine tree, grows round villages in the eastern 
districts. These are the regular browsing- places of the village goats. 
A glance at the neighbourhood of a Punjab village would supply all the 
evidence required to sliow the damage that goats do to trees. There 
will not be found in the neighbourhood of a village a single unprotected 
tree which is not stunted and dwaifed from the browsing of goats. 

“I have just remarked how carefully the stems of the willow trees are 
protected in Lahul, in the Kangra District, by thorns and even old 
matting, to a height of 4^ or 5 feet fiom the giound ; and have been in- 
formed that it is to protect the willows from having iY') bark gnawed by 
goats. If you observe a herd of goats when let loose in a place where 
there arc trees or bushes, they never look at the ground, but at once 
attack the trees, rearing themselves on their hind legs to get at the 
leaves and twigs. 

** In the MuzafTargarh and Mooltan Districts, I have noticed the 
shisham, which grows very well there, being much injured by being 
browsed by gouts. 

The number of trees mentioned by Stewart as browsed by goats and 
sheep {see under ‘ Fodder ’ and ‘ grazed and browsed ’) leaves no doubt of 
the injury doue to trees by sheep and goats. As far as I know, there is 
not a tree in existence which a goat will not eat, and goats prefer the 
leaves, twigs, and bark of trees to any other food.” 

Colonel Ommanney, Commissioner of the Dera jat, says — 

As to damage done to forest growth by sheep and goats, I can say 
from my own observations that, where these animals browse the young 
trees, they are, where not killed, kept down level with the ground. This 
can be seen in the Bhakhar and Leia. 

** That, in fact, in almost any tract where flocks graze, where any 
protection at all is afforded, some of the young trees manage to grow up, 
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and I feel snre that if, eren in the nnlikely * thal * ahore noted, a tract 
were to be completely and absolutely closed, a very thick Yegetation would 
result if ordinary rain fell. 

** Where there is reasonable ground for complaint, the agriculturist and 
grazier hare my fullest sympathy, and every effort should be made to 
remedy any avoidable inconvenience they may suffer from. But where 
Government have decided that the people in the neighbourhood of a 
particular forest or reserve have sufficient grazing 4o make the reserve 
successful as a forest, and the forest to be one in reality, all animals 
must be excluded ; for the sheep and goats do the greatest damage, --iii 
fact, would prevent a young forest ever growing. Other animals (horned) 
and camels also do a great deal of harm by treading down and breaking 
the young plants. 

“ A riock of goats feeding has only to be watched to understand the 
incalculable harm they would do in a young plantation. 

** When a forest has grown up, and can be cut and sown in sections, 
not so much harm would be done, but if any could be done the goat 
would certainly be the offender. He eats anything and everything, and 
the goat>herds cut down branches and even trees in the most ruthless 
manner to give them what they consider a sufficiency of food, 

** There are reserves that can bo grazed in certain seasons, and there 
are tracts reserved for forest growth. In the latter all cattle, including 
goats, should, I think, be excluded, till the forest is old enough to admit 
of the grazing of certain animals. 1 should hesitate before allowing 
sheep and goats at any time.’* 

Mr. Baden-Powell, in his admirable description of the destruc- 
tion wrought by the “ chos ” at Hoshiarpur, publi^hed in the Indian 
Forester in July 1871), says — 

** So great has been the destruction that one may march for miles and 
miles with nothing in view but bare mud-coloured crests and rugged 
slopes, rarely dotted with greyish browsed-down bushes, while an occa- 
sional ^kikar’ bush that has sprung up out of reach is alone green 
and flourishing. Herds of hungry gouts reaching up for the last living 
twigs of the ill-used stumps of trees may everywhere be seen. Nothing 
is more striking than the general bare pale-brown or dust-coloured as- 
pect of the landscape for miles together in these hillsj’ 

Mr. Fisher, Conservator of the School Circky North-Western 
Provinces, writes as follows : — 

The chief objection to sheep and goats, besides the actual damage 
done by browsing, is that they move in crowds, and by their sharp- 
pointed feet reduce the hill-side to a moss of loose gravel and stones. 

“ To give actual places where grazing damage is very clear, I would 
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cite Kophti in Jaunsar, where all kinds of young conifers are reduced to 
brush-like bushes by continual browsing. 

‘ Mr. Smythies has also instanced the area below ihe Simla road in 
the Kanjatra Forest, where the reproduction in 1888 is no further ad- 
vanced than it was in 1881, when he saw it last. 

** Our experience is that, in high-level fir forests, grazing of sheep and 
goats is almost fatal to reproduction by the jardinage system.” 

In an article on the “Grazing question in Jaunsar,” which ap- 
peared in the Indian Forester for June 1888, Mr. Hearle, Deputy 
Conservator, observes — 

“ The excellent remarks in the April Number of the Indian Forester 
on the irregular way in which the Berar forests are grazed apply witli 
even greater force to those of Jaunsar. Here the cows and^bullocks 
graze all the year round within a few miles of the village, as do also 
nearly all the goats, for the latter can stand being housed and thus 
furnish valuable manure for the various grain-crops. The sheep, on the 
contrary, are constantly on the move; all the sheep of one khat usually 
grazing together. They go down in the winter to the bottom of the 
valleys below the snow, and in the summer are brought up to the high- 
level pasture lands, between 8,000 and 10,000 feet, where they remain 
from June to October, being taken back to the villages once for shearing 
purposes. Throughout the forests there are regular halting-places for 
these hocks, called ^ taches.’ They are open grassy blanks with gentle 
slopes, surrounded by small pillars of loose stones, on which the shep- 
herds light fires at night to ward off wild animals. 

“ There are, therefore, numerous congested grazing centres scattered 
throughout the open forests immediately around the * taches,’ and other 
heavily grazed aieas, n close proximity to the villages, whilst elsewhere 
there are considerable areas where the grazing is very slight or almost 
niY, the latter being the case on very precipitous ground, or on less steep 
slopes remoio from water, or to which access is difficult. It has been 
observed that alcmg a road leading to water, or to grazing grounds, the 
slopes above are often full of seedlings, whilst those below contain scarce- 
ly any, the explanation being that the flocks in going and coming do 
not climb up the steep banks, but almost invariably graze along ihe 
more accessible slopes below the path. 

“ In the kail and deodar zone, reproduction is so vigorous that it is 
only near * taches ’ and other heavily grazed places, or near the upper 
limit of the species, that we need fear for the future of the forest. ]n 
such localities, there are numerous grassy blanks, so closely cropped 
that the grass forms a dense turf, reminding one of English downs. Here 
the scattered kail and deodar Keedlings are much biowsed down, remain- 
ing for years in the form of bushes, their branches spreading along the 
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ground until perhaps the centre is beyond the reach of a goat, when a 
strong leading shoot is sent up. Over the more lightly grazed areas 
reproduction is greatly checked ; but the future of the forest is safe, 
although its potential yield is decidedly lessened.’* 

Mr. Bagshawe, Conservator of the Central Circle^ North-Western 
Provinces, makes the following remarks : — 

“ There is a general consensus of opinion that grazing by goats is more 
fatal to reproduction than that of sheep, but that either must in time 
destroy any forest that is worked by jardinage. 

“ Colonel Campbell points out that grazing by sheep and goats in an 
Indian forest is practically synonymous with lopping, and Forest Settle- 
ments in the Circle have acknowledged this by admitting a right to lop 
certain trees for fodder. The above remarks apply both to coniferous 
and to o1*hcr forests. 

“ Broun adds — ‘ One day in Jaunsar, as I was riding along a road, I 
met a drove of sheep. As they got out of my way they went among 
some deodar saplings, and in an incredibly short time not a single young 
deodar had a leading shoot left.’ 

“ With reference to the idea of one or more goats being required to 
lead a drove of sheep, observations made in tl>e forests of the Meerut 
and Kuroaun Divisions, in the Tibri Garhwal forests, and in the Lalitpnr 
District, all of which are parts of the country where sheep are bred in 
large numbers, point to the reverse, and, as far as Northern India is 
concerned, the idea is generally characterised as ‘ absurd. ’ 

“ From observations made in Berar, where I was specially employed 
in connection with the reservation of grazing lands, I can decidedly state 
that the custom of a goat heading droves of sheep docs not prevail in 
that part of the Deccan. I should, however, note that, as a whole, Berar 
is not a sheep-breeding country, and 1 only mention my experience 
owing to the proximity of Berar to Bombay, where this reprehensible 
custom of the goats leading the sheep into mischief is said to prevail. 

‘‘ I add the following observations of my own : — 

“ In Jaunsar, a great country for sheep (with a mixture of goats, but 
where sheep predominate and are often found in droves quite separate 
from goats), the damage done by grazing is very marked. In the closed 
reserves (locally known as Ist class reserves) the boundary of the closed 
areas is clearly indicated by most perfect reproduction of deodar and 
kail inside the closed forest, as opposed to ground bare of seedlings 
just beyond the boundary. Koti-Kanasar and Bodiar are fair Bpecimens 
of the above. In Tibri Garhwal, Lambatach, which was heavily grazed 
by sheep and goats prior to its closure in 1871, was in that year gener- 
ally void of Bccdliiigs. In 1878 all open slopes were perfectly covered 
with a splendid growth of deodar and kail. In partially or wholly 
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closed areas in Banda, Jhansi and Lalitpur inspected by me in 1886 
and 1887, the satisfactory result of the exclusion of sheep, goat and 
buffaloes was most marked, both with regard to seedlings and coppice- 
shoots. 

“ In the Kumaun and Garhwal submontane forests, the areas heavily 
grazed by sheep and goats are the only ones in a thoroughly unsatisfac- 
tory state, and the evil effects of lopping branches is also hastening the 
destruction of the forest growth. 

“Along the Canal IMantations in the NortL-Western Provinces, 
wherever goats and sheep have access to the [dentations, the mischief 
caused by browsing is evi(i<Mit to any observant person, and young babul 
and kilcar in particular are simply ruined. 

“ I notice that reference is made to the value of areas under babul as 
a source of food -supply for sheep. As I have seen a good deal of the 
babul groves (locally called babul bans) in Bcrar and Jhansi, 1 venture 
to make the following remarks. 

“ Babul ‘ pods ’ fatten sheep better than moat kinds of grain, and their 
utilization increases the value of babul groves. Tbc utilization of babul 
pods tends to d< away with indi^(•limmnte grazing, as the babul while 
young will not stand either grazing or lopping. If young babul or khair 
are brow^sed over, an irregular scrub is the result, with a few trees hero 
and there which ha\e escaped browsing, owing to their growing in the 
middle of some very thorny bush not fed on by goats. I have seen nu- 
merous fields reserved as ‘ grazing lands ’ in this state, and have watched 
the goat'-, and other animals grazing or browsing. 

“ In Berar it wjis proposed to manage the babul groves as follows : — 
Group the areas into small working circles and divide each circle into 
about twenty c«)mpartment8 (I am writing from memory, so cannot be 
certain if twenty years or more was taken as the age of a mature babul 
tree), which should in time contain babul from one year old in the first 
compartment to twenty years of age in the twentieth compartment. The 
rotation was founded on observations as to the grt)wth of babul of a 
known age. The system of working proposed was to yearly clean fell 
the compartment in wliicb the babul had attained maturity. This com- 
partment before the next fall of seed was to be used as the folding 
ground for a herd or herds of sheep and goats, the ground being rough- 
ly turned up with a plough prior to their advent. The goat-herds were 
to feed the animals with pods in a certain number of compartments in 
which the babul was approaching maturity. 

** Under this system, the compartments in which the trees were, say, 
1 to 8 years old, had to be fenced ; those in which the trees were, say, 
9 to 14, would not bo opened for pod lopping, but need not be fenced ; 
while in compartments 15 Co 19 supervision would have to be exercised 
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over the remoYal of pods, so as to prevent the growth of the tree being 
nndnlj checked. 

« The ages of the trees are entered above on assnmption and from 
memory only, as the actual ages were to be fixed as experience was 
gained. The same remark applies to thinning operations, which were 
also provided for. 

When 1 left Berar the systematic cultivation of babul was in an 
experimental stage only, but trials as to closure to grazing and sowing 
as noted had been successfully made ih the Akola and Wun Districts. 

** In the Canal Plantations carefully-cuUivatcd babul is safe from 
grazing in four years, but no regular attempt has been made to utilise 
the babul pods, and 1 do nob think this use of the babul should at pre- 
sent be introduced in these areas, as our present efforts are directed to 
complete closure, so as to maintain the rights of Go\ernment which are 
too often infringed in tlie&e long narrow strips of land.” 

Captain Wood, Con'^ervator of tho Oudh says— 

I would not for a moment allow sheep to graze wliere I wanted re- 
generation, as they would soon cat up seedlings when they were deprived 
of grass. 

“ There ore a few goats that browse on the outskirts of tho Bhinga 
forests; the stuff is scrub of the worst sort, made so by browsing, and 
will continue to get worse and woise till it dies and the ground becomes a 
desert plain. 

** All my officers speak against goats, and not so hadlj against sheep. 

** Mr. Ponsonby states be bas seen a goat bear over a sapling some 12 
feet high, and, after eating the lea\es. nibbled off the young top shoot. 
For my own part, I wouUi not let a goat into a single forest that 1 cared 
about. It IS not customary iii ih^ Oudh Circle for goats to lead the 
sheep 

Mr. Home, ( ’onsorvntor of Bengal^ observes — 

** 1 have personally witnessed tlie effects of tho grazing of sheep in 
the reserved forests and the Singalila Kangc of tho Darjeeling District, 
where there is absolutely no reproduction of tho silver fir in the areas 
that are open sufficiently to allow sheep to graze on them, beyond a 
few scattered stunted seedlings that are nibbled down yearly and can 
never grow into trees ; tho iiiajoriiy of tho seedlings are, however, pul- 
led out of the ground by the sliocp and eaten roots and all. The muni- 
cipal land at Ghooiii, near Duijeeliiig, is a fair specimen of the result 
of continuous grazing of cattle of all kinds on nn area originally os co- 
vered with forest as tlie reserves in its vicinity ; the trees having been 
felled for timber and fuel, the land being left open to grazing, a large 
portion of it is now almost absolutely bare of herbage of any kind, and 
the soil is being annually washed away by the heavy rainfall that obtains 
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in the Darjeeling hills, as can be seen by any visitor to that sanitarium. 
The greater portion of the Protected Forests of Khorda, in Orissa, is 
another case of bare land and often bare rock only, caused chiefly by 
goats (but other cattle as yrclh having been allowed to graze continu- 
ously and in any numbers without restriction, in place of what would 
otherwise have been an area covered with useful mixed forest. 

I have no hesitation in saying that my own experience shows that 
the admission of sheep and goats in conserved areas managed on the 
* jardinage * system, as is the case with our forests in Bengal, is very 
dangerous to the seedlings and young trees. The facts above specified 
show that any continued grazing of these animals in a specified forest 
area means the certain eventual extinction of such tracts as forest-pro- 
duciiig areas. 1 have already, in iny correspondence with the Local 
Government regarding the grazing of sheep in the forests of the Singa- 
lila Bango, strongly advocated the exclusion of these animals from the 
forests, and I think it is not necessary here to repeat my reasons for 
doing 60 . 

** All the Divisional and Sub- Divisional officers in Bengal who have 
made observations on the subject arc at one in their opinion that the ad- 
mission of sheep and goats into conserved areas should bo studiously 
avoided. Mr. J. C. Meiules, Sub- Assistant Conservator of Forests, re- 
ports that, while in charge of the Go<»mpahnr Range of the Darjeeling 
Forest Sub division, he accompanied the Divisional Forest Officer (Mr. E. 
G. Chester, Deputy Conservator) on one occasion to visit the fir forests 
of the Singalila Range, and they were both struck with the effects of 
sheep-grazing on the young fir trees, some of which, he reports, though 
estimated to be ovor thro'' years of age, \vere but 8 inches in height; 
and this state of things would never have come to pass had not these 
young plants been nibbled off periodically by sheep. Mr. H. IL Davis, 
Deputy Consnvator of Forests, who has had considerable experience in 
the Orissa Forc.st Division, where it it» well known that herds of goats 
used to be brought to Khorda from Madras and Qangpur year after year, 
reports that the destruction caused by these animals was so groat that 
areas of the country were laid hare; the mischief in this case was stopped 
by the publication of a set of rules, doted 24th March, 1886, for the 
Khorda Protected Forests. Ho farther writes that not only has he seen 
that goats devour most kinds of trees and shrubs, but what they cannot 
reach on all fours they rise on their hind legs to pull down with their 
months. As regards the question of sheep-grazing, Mr. Davis cites a 
case brought to his notice some years ago of sheep allowed to graze in 
the Calcutta muidan ; these animals not only cropped the grass very 
close, but wherever they stayed at night the ground was burnt by the 
mess they made, and it was only fur a very short time that they could he 
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kept on one spot. Mr. G. A. Richardson, Deputy Conservator of Forests 
at present in charge of the Orissa Forest Division, confirms the accoant 
given by Mr. Davis of the baneful effects of goat-grazing in the forests of 
the Rhorda Sub-division. 

** It is universally admitted that sheep and goat grazing, especially 
the latter, is roost injurious to the growth of plants. In Bengal people 
take special precautions to exclude goats and sheep from orchards and 
gardens, owing chiefiy to the fact that plants or seedlings once browsed 
by these animals make scarcely any appreciable growth afterwards. Mr. 
J, S. Gamble, Conservator of Forests, Madras, is of opinion that they 
should be classed with buffaloes for the damage they do to forests when 
allowed to graze there, and 1 quite agree with the view taken by him.” 

Mr. Lowrie, As&i^tant Coii'-ervator, forniorly in charge of tho 
foreists in Ajmere^ writes ass follow*' : — 

“ I do not think there is any place in India where the grazing of goats 
and sheep has done more harm to the agricultural population than in 
Ajmere and Merwara : whole hill-si<les where vegetation once flourished 
have been laid quite bare, with little or no signs even of grass on them. 
Of course in the first instance the destruction was set about by the for- 
ests (which in the memory of some of the oldest villagers was very good) 
being cut down by contractors. When once this was done, flocks of 
goats and sheep — and these are very large in these parts— grazed over 
the area and gradually, but steadily, have caused it to disa})pear. Large 
tracts of hill-sidcs in Merwara now even show signs of being completely 
denuded within the last few years, and in some eases arc in their last 
stage: especially one piece near Tudgiiih which had been cut for fuel 
required to burn lime for a number of large tank bands : there is not a 
tree standing along the slopes ; everything has assumed tho creeping 
state, and even dining the five years I was there, blanks had been 
formed by these low creeping bushes dying out entirely,” 

Mr. Barrett, Assistant ’(^Wservaf or of Ajmere^ reports — 

“ Mr. J. F. Dnthie, late Superintendent of the Government Botanical 
Garden at Saharanpur, writes in bis report on a botanical tour in Mer- 
wara : — 

Tho appearance of an ordinary Merwara hilhside which has been left open 
for grazing for an unlimited number of years is indeed a melancholy one. The 
coDstAut cropping by sheep and goats and the tread of cattle prevents the growth 
of young tiees and shrubs, whilst those which hnvc not been actually destroyed 
become dwaifed and lose their characteristic habit. It is at this stage that the 
protection formerly so much needed for tho proper development of the trees and 
shrubs is assumed by the plants themselves in the shapi^ of thorns. The sur- 
vivors in the struggle for existence, for the most part armed with thorns, add to 
their armour and are able to resist attacks for an indefinite period. In its present 
condition such a hill-side is of little use either to man or beset.* ’* 
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Colonel Mackenzie, Deputy Commissioner of Ellichpur in Berar^ 
writes as follows ; — 

“ The point is, in the interes^of its Reserves, does the Forest Depart- 
ment do wrong in rigorously excluding goats and sheep ? 

“ My personal obscrralion of flocks of these animals is that, while 
goats cat up every sort of green leaf within reach, nibbling oflF the heads 
of all young shoots and in some cases destT«)ying even the tender bark, 
sheep are not so destructive, yet that they also will go for leaves when 
suitable grass is deficient or is not to bo got. 

‘‘ Flocks purely of sheep seldom exist, sine>e, for convenience of lead* 
ing, as the Bombay Director of Agriculture remarl^, goats are more or 
less mixed with them. This being so, and the habits of goats wbat they 
are, it follows that, iii all forests unavoidably managed as ours in Berar are 
on the * jardinage ’ system, such flocks in the interest of forestry must be 
rigorously excluded, and, therefore, my opinion is tliat, as to its Reserves, 
the Forest Department cannot be too rigorous in insisting on their 
exclusion. 

“ Only a very few days ago, in the course of a morning march in an 
open tiact, 1 happened to be greatly struck by a herd of cattle and goats 
being driven over some fallow land that had partially reverted to jungle, 
and to note how they refused the partially dried-up grass and stript 
every tree and bush os they went along, the goats standing up on their 
hind legs even to get at everything within reach. Kvery young tree 
before them that wa.s struggling into existence was snij>ped down and 
utterly destroyed ; and the track behind the herd to the extent of its 
breadth wn^ as if frost had smitten the vegetation. 8o much was I 
struck by this that 1 wlshe’ the gentlemen in Berar who advocate light 
grazing in our Reserves could only have been there to see, and then 
justify what they advocate. 

“ 2. Ill sneh matters it is weak, 1 conceive, and illogical to let our 
heads bo controlled by our hearts. If we want to have forests, we must, 
and rigorously, exclude everything that can be demonstrated to harm 
them. If we want sheep and goats or anything else harmful and go in 
for them, then where they are allowed we cannot expect forests in the 
proper sense of the term. The Bombay Director of Agriculture, whose 
Report raises the question, is apparently himself convinced that in the 
interests of true forestry exclusion is a necessity ; for he writes in one 
place * however necessary ’ it is, yet almost immediately afterwards he 
adds that * the exclusion may be carried too far.* This seems to me 
loosely contradicting; for if as to forests tlio exclusion is necessary, then 
as to forests the exclusion cannot be too rigorous. There appears to 
me to be iu India ample room for forests, and ample room for sheep and 
gOats, without the one interfering with the other. 
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“ 3. To meet the possible argument that flocks of sheep purely might 
be admitted, I would point out that, so far as the forests of this district 
are concerned (and I believe the remark applies to all Berar forests), 
our forests are of two kinds— * the *babul bans, and forests in the truer 
sense like those of the Melghat. 

Under the shade of the babul no grass fit for sheep grows, while in 
the other forests the grass that chiefly does grow is that locally known 
as * koosal,* a kind abhorred by sheep, and the spear-head of which, 
penetrating their fleece, irritates and harms them. Hence sheep in any 
quantities are not raised in Berar, and such as are kept to thrive a?oid 
the forests. 

** In the Melghat, where the chief consumers of flesh are the Kurkns, 
the so-called aborigines, there is another reu<^on against slieep-keeping 
and it is this, that the flesh of the sheep is believed to be so abhorrent to 
the Kurku gods that a curse instead of a blessing results if ever pre- 
sented in sacrifice. The Kurku gods prefer a he-goat, and the Knrkn, 
patterning himself on the taste of his gods, prefers the he-goat too, and 
the he ( — ) cr he is and the more “ Miiellilerous,” the greater the savonr 
that goes up to the god, and the more delicious the subsequent feast to 
the aacrificer. Hence in the Melghat, goals, not slieep, find favour. So 
strong is the prejudice amongst Kurkus to sheep's flesh, that they believe 
it causes all kinds of sickness, and that, if partaken of, its particles pierce 
the coats of the stomach and make their way out through sores orer the 
body. 

** Over the grazing lands in the taluks of the plains which carry no 
timber, and are not conserved for growth of timber, there is no objection 
to graze sheep and goats that 1 know of, and never has been in Berar 
even where these gtazing lands are forest numbers. 

“ 4. In conclusion, 1 would note that Mr. Strip’s experiment in Ahmed- 
abad, mentioned in the Director of Agriculture’s Report, suggests that in 
our district forests and babul bans, our Purest officers miglit possibly make 
some appreciable revenue, while benefiting local heids, by permitting 
nnder regulations the stripping of the pods during the season they are 
fit for food.” 


( To be continmd ) 
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Beport on Forest Transport W orks in the Salzkammergut, Austria : bp 
A. G. Hobart-Hampdbn^ Officiating Deputy Conservator of 
Forests j Norths Western Provinces and Oudh, 


Objects of the Jbwr.— My special objects in visiting^ these works 
were, firstly, to obtain a knowledg^e of the most advanced methods 
of hill forest transport in use in Europe, with a view to embodying 
them in the course of “ Forest Works ** given at the Dehra Dun 
Forest School (in case I am again directed to undertake that work), 
and, secondly, to consider their applicability to Himalayan forests— 
or at least to gain ideas for Himalayan transport works. Either 
the actual Continental methods themselves may be applied to India, 
or adaptations of those methods to Indian conditions may be 
feasible. Such Continental methods as have been as yet applied to 
India have, so far as they have come under my personal observation, 
been highly successful as a rule, and have given very economical 
results. In 1886 I was directed to prepare a scheme for a sledge 
road for the export of fuel from the forests of the Jaunsar Division 
(in the School Circle, North-Western Provinoea) to the large 
military cantonment of Chakrata, but I was anxious to know 
whether the scheme proposed could be improved upon lifter an exa- 
mination of Continental methods. In addition to the Deoban- 
Chakrata sledge road, the Working- Plan for the Tiri-Garhwal 
leased Deodar Forests in the same division prescribes that in 1889 
two forests, called, respectively, Bamsu and Saras, shall be put in a 
position for exploitation two years later, and after those forests 
‘there will be the Sahlra and Kotigad Forests to be similarly 
arranged for. This will entail very extended works, and the basins 
so to he worked out will require complete examination and careful 
consideration in order to decide upon the best combinations of 
mechanical methods to be adopted. Without an all-round knowledge 
of the subject, the ofliceY charged with the work would be liable to 
cither omit possible advantageous methods, or to advise the employ- 
ment of methods which were not in reality those best suited to the 
existing conditions— and, as ciroumstauees now stand, it is very 
possible that I may be given this duty on my return to India. 
Herr Porstrath Forster, of Gmun<}cn in the Salzkammergut, has 
compiled an elaborate work on this subject, which I believe is in use 
in all the Austrian Forest Schools ; and though it is of course open 
to those who understand German to read this book, yet, obviously, 
to examine the works themselves on the spot is of great advantage 
and explains clearly what a mere perusal or the book would probably 
have left hazy. Particularly is it advantageous to see the circutn^ 
stances under which the methods treated of are applied, so as to be 
able to note how tar these circumstances resemble those of the 
Himalayas, and this could not have been explained with clear uess 
iu any book, especially when the author had never seen the 
Himalayas. As an example, I may mention the mountain streams 
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of the Himalayafi and of the Salzkammergut^ a oomparison between 
which personal inspection alone could render. possible— and this is 
a highly important factor when we remember what an essential 

t art the capabilities of a stream lor floating ])lay in hill transport. 

n reporting^, then^ on my tour in the Salzkammergut^ it will not 
be necessary to include many of the statistics given in Herr 
Forster's book, and I shall consequently confine myself mostly to a 
short descriptien of the works 1 came across and to a consideration 
of their value from an Indian Forest Officer's point of view. Before 
reaching the Salzkammergut, however, I went to Traunstein in 
Bavaria, but the works to be seen there (consisting of an arrange- 
ment of catching comb [*' Rechen "] and stacking yards) in no way 
differ from similar works in the Salzkammergut — so that no 
description of them is here called for. 

The SalzJcammergut ForeeU: general — ^The Salzkammergut 
forests represent a complete working system, since all the produce 
is conveyed down the valley of the Traun river. ^ With the addition 
of certain forests in another basin, this area forms the Conservator- 
ship of Gmunden, the Conservator (Forstrath) being Horr Forster 
himself, the author above alluded to. The Salzkammergut forests 
consist of saveral divisions, comprising, I believe, a considerable 
number of working circles. Such produce as is not used locally for 
house-building, railway sleepers (?), firewood (especially for the 
salt-works), &c., is conveyed down the valley by waU»r or rail. 
What I specially wished to see, however, were the different means 
adopted for removing this produce from the forests to the market— 
which is a point of very great economical importance in the Hima- 
layas, where the forests are situated at very long distances from 
the plains, and in considering which, therefore, accessibility for 
export is the first question to arise. The wood exported is in the 
form of long barked logs (of which, however, I saw none of greater 
girth than some at the thick end and 40' length), in round 
barked pieces of one and two metres length, and firewood of shorter 
lengths. I do not recollect to have seen any split firewood in 
process of transport, at least at any appreciable height in the 
mountains, which was probably due to the difficulty of removing 
in mechanical shoots wood with an uneven surface. The forests 
consist chicdy of conifers (larch and firs), which are straight- 
stemmed and, therefore, suitable for sliding down the various 
export shoots. There is also beech and some slight admixture of 
other species. In the tollowing remarks 1 refer only to forests on 
slopes. 

£arfh Slides. — After felling, the trunks are usually cut into 
lengths of from 6 to 8 metres, or into billets one and two metres 
long. In the former case the logs are either simply thrown down 
• Something of tbi. kind 1..I beliwe. mounts side, generally down 
done in the Sutlej l>ivi8ioat (4 the a ravinc With slopes Up to 40° or 

50®# tjjjg entails a good deal 
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of breakage)^ or are slid dowti 
roughly-constructed shoots Rie- 
sen/^ or earth slides) consiscing of 
grooves from 3' to wide cut in 
the earth (and sometimes also 
through rock) and bordered with 
long fir stems, in some cases two 
stems, one above the other, form- 
ing this edging. Care is taken to 
place the lower ends of these 
stems so as to overlap the upper 
ends of those next below them, in 
order to prevent the danger of a 
descending log striking a project- 
ing surface. It is notable that 
tolerably sharp curves are admis- 
sible, in which case the outer edg- 
ing must be high and an earth and 
stone backing is advisable. At 
such points cross pieces are often 



placed obliquely, but being round 
they present no inconvenient pro- 
jections to the descending logs, 
which themselves are always 
launched thick end first and with 
this end round- 
ed. The gradi- 
ents may be 
very steep, and 
1 was given the 
following statistics on this point. 
These slides consist of three parts, 
of which the gradients for sliding 
in ordinary seasons are as fol- 
lows: — the upper section 86%, 
the middle section 21%, and the 
lowest section 3 to 4 % — the ex- 
treme end, however, being level, 
or turning up at an angle of 1 to 
2%. If, however, the slide be 
constructed for working during the 
snow only, the sections have the 
following gradients : — the upper 
section 28%, the middle section 



I8%,jind the lowest level. Pieces 
of 60 centimetres diameter can 


be slid, but the greater number are 
from 40 to 50 centimetres. I understood that split wood could, 
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practically, only be slid during snow. Apparently the greater part 
of the export work in this region is done during snow ; but although 
this must entail a great saving of expense, 1 fear we could not ad<»pt 
it in the Himalayas, where the snow, though it falls annually, is 
not regular, and lies at times for only a short while at those 
points where sliding work would have to be done ; and for our 
work it is necessary to know beforehand what means of transport 
will be at our disposal, and, consequently, to depend on the snow 
might lead to the work never being done at all. The time during 
which snow lies in the Himalayas is dependent, moreover, to a 
great extent on as]>ect, and in any case the peric^ during which 
work might be done on snow would be too short. Everything con* 
sidered, then, it appears to me necessary always to assume that we 
have to deal with ordinary seasons only. An inspection of this 
earth slide (which 1 saw in the forest near Ischl) natui ally turns 
one^s thoughts to its applicability or the reverse to Himalayan 
conditions. We are met with several difficulties. Fii^t is the fact 
that the girth of our trees is often so large that to adopt this 
system would mean the construction of a much more elaborate 
slide than they use in Austria, it being assumed (which is not 
usually the case) that the conditions would he such that it would 
be cheaper to export timber in the form of logs than as scantling 
or split fuel, and that it would be possible to move heavy logs to 
the slide itself. Evidently such a large work could only pay for 
main lines of export, into which the produce from the fellings of 
many years could be led. This system would he inapplicable in the 
Jaunsar Division, because such timber as has to be convened by 
water cannot with advantage go in the form of logs, and when 
it is a case of fuel^ as at Deohan, it would he quite impossible, owing 
to the fact that the nature of the ground would actually demand 
that the logs should he lifted for a distance. 1 have no doubt, 
then, that this system is inapplicable in the School Circle, for we 
have seen that split fuel cannot easily (if at all) be slid except 
on snow, and that we cannot in the Himalayas rely on enow for 
sliding purposes. 1 was informed that breakages in the' descending 
timber amounted to from 5 to 20^, the sf>^ being very great. 
These slides have the disadvantage of being liable to scour, thus 
forming ravines, and this applies at any point where timber is shot 
down the hill sides over the surface of the ground. As 1 gathered, 
theoretically, these slides cost to build on good ground (without 
considering the value of the wiKid used) 15 kreuzers per metre 
(roughly a kreuzer equals a farthing), on ordinary ground 22 to 28 
kreuzers, and on bad ground 85 kreuzers, which would give very 
roughly fi3 90 per mile ; but practically I was informed that the 
Ischl slide cost 956 golde|^, or 42 kreuzers per metre, being 3,100 
metres long. Fifteen hundred cubic metres of wood come down 
annually and cost to slide 720 gulden, or 48 kreuzers per cubic metre 
for the whole length of the slide. Very roughly, one gulden equals 




one rupee ; but it in not of much real value to compare expenditure 
in countries differing in this direction so widely as do Austria and 
India. However, it may be of some use to note that a daily wage 
(for such work as plantation) appears here to be nearly one gulden, 
or, roughly, four times what it is in India. 

Dry JSltdea . — Besides the " Riesen,” or^ Earth Slide, the 
''Holzug,'^ or '^Dry Slide,^' is used, apparently only for small 
timber, for, though 1 am not certain on this point, I cannot 
imagine anything longer than pieces of one or at the most two 
metres being shot down them. The principal, if not the only, wood 
shot down them is fuel, and from their construction it is clear 
that split fuel could never be sent down by their means. They 
consist of several poles laid down tl>o slope and placed in a 
slightly cupped position. They are fastened roughly on to block 

sleepers (made from wood in the 
jQ .£K round), and the points of contact 




between the ends of poles are so 
arranged as to leave no protuberances 
against which the descending wood 


iniglit catch. I saw none of these 
dry slides of greater length than about 300 feet or so; but as they 
fell at angles of from 12^ to 30°, it is clear that the descending wood 
must acquire a great velocity, and that, therefore, a long section of 
sboot would be impracticable through the wood jumping out of 
the slide, or even through the friction causing fire, for it is great 


velocity that produces fire rather than great pressures with slight 
motion. To remedy this, several sections of slides follow one another 
in suceobsion with short intervals between. This necessitates a 


workman to pick up the wood wliich has been shot out of the upper 
slide and ce-launch it down the lower. Occasionally a clapper 
system is adopted to reduce the velocity of the descending timber, 
and this consists of two poles suspended loosely by their upper ends 
at a height of about 2 feet above the slide, their lower ends hang>> 
ing in the slide, and thereby obliging the descending wood to raise 
their weight before it can pass. It is now the plan to build these 
shoots temporarily at the site of each yearns fellings, and when 
the work of the year is complete to break them up. They are- 
as are most of these forest constructions— roughly built from wood 
in the round (although with some skill), and it does not appear to 
be any objection to leave the sapwood on, although the bark is 
invariably removed. This is intelligible for purely temporary works, 
like shoots ; but when, as is the case, it is also done in bridges, huts 
(which probably are meant to last some considerable time), and 
even retaining walls for roads and stream banks, the wisdom of the 
policy seems questionable. With purely tamporary constructions, 
no doubt, it is sufficient to merely remove the Wk to guard against 
insects; but in the other cases it must be a grave objection, 
considering that the sapwood is said to only lastr from fifteen to 
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twenty years, and under water about twenty years. The system 
of retaining walls made from fir trees is neat and olever, as the 
following road section will explain 



but it appears to be poor economy to use timber for this purpose in 
permanent or semi^permanent works when, as is usually the cose, 
stone is at hand. Still the fact that sapwood will here last from 
fifteen to twenty years, gives the Austrian Forest Officers a great 
advantage over us iu India, where insects and rot render its use 
utterly impossible ; and in comparing wood used for ho use -shingles 
in Austria with the same in the Himalayas at, say, even 5,0 dO feet, 
we may allow a longer existence, as far as 1 could gathf^r, of from 
two to four times to the former. Perhaps Austrian fir shingles 
might last twice as long as Himalayan deodar shingles at 5,000 
feet, and four times as long as Himalayan fir shingles, but this is 
merely estimate. As to the applicability or the reverse of these 
slioots to Himalayan work, it appears to me that the same objection 
will as a rule apply as in the case of the earth slide, viz,, that our 
trees are often of too large girth to admit of being scut down in 
the round, and to send them down split is generally not feasible. 
But we know that a slide soniethiug resembling this system, but 
partaking also in some degree of the nature of an earth slide, has 
been constructed (and 1 think 1 am right in saying very advao- 
tageously) at Chamba in the Punjab. It consists of a long slide 
at low gradients composed of large logs, down which timwr in 
the round is sent. Further, it lies along a line down which a 
large export has to be carried. Thus this Continental system may 
often give us at least valuable hints for Himalayan transport work, 
where the circumstances vary greatly from point to point. 
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Water SlideB.—ln the valleys we also meet with " water slides 
sometimes very neatly lined with cut stone^ but they are merely 
water canals ; and, moreover, our own Indian system is not behind* 
hand on this head^ so that no remark seems called for, though an 
inspection may suggest useful points of detail. 

Conveyance of Scantlifig by Shoots , — In Austria the timber sent 
down shoots either may with impunity be broken (as fuel), or is 
sent in the round, and a certain percentage of lo.>;ses by breakage is 
accepted ; but nothing in the shape of scantling could possibly be 
conveyed by these means, and in India much of our material is 
exported in that form, it being cheaper tc* saw up by hand labour 
in situ than to work down logs to saw-mills, as is done in Europe. 
For slides to convey scantling, therefore, we cannot draw any direct 
information from Europe, though hints for guidance may at times 
be obtained. 

Sledging . — In addition to the above means of transport in hill- 
forests, sledges are used, but nearly entirely on snow, and conse- 
quently when roads are made for the purpi^se their gradients are 
very slight, say 4°, or oven less, and never over 12%, but often too 
it ajipears to be the habit for men to guide their sledges over the 
snow without made-roads. here horses or bullocks are used for 
drawing the sledges, the roads must of course be kept to and must 
beat slight gradients. They are about 8' wide, and in good ground 
cost about Rl,500 per mile, as I was informed, although the 
figure sounds high. At ordinary seasons it muot rarely be pos- 
sible to find forest areas where the surface of the ground is smooth 
enough for running sledges without roads, but I am inclined to 
think that some saving in expenditure on metalled fuel paths and 
in distance of cirriage might be etfected in fuel forests like those of 
the Deobaii working circle, at points where the fellings are situated 
at considerable distinces above existing paths, by introducing a 
very rough cheap system of sleilging over very roughly cleared 
lines ; at any rate the question might be considered in individual 
cases. 

Carriage hj Water and by Road . — The wood exported in the 
above manner is usually led down to mountain btreams on which 
floating is possible in the spring at the melting of the snows, and 
considerable expenditure is often incurred in improving the banks 
of these streams with spurs and retaining walls made of timber. 
Other constructions to be shortly described are also adopted. But 
there is an evident tendency nowadays to supersede transport 
by water, when that is only possible during limited periods, by oi*di- 
nary metalled 10 feet cart-roads, I saw one of those in course of 
construction near Goisern, costing on an average l,7o5 gulden (or, 
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rooghlyi rupees) per mile^ or about £133 per mile, with heavy 
rook-work in places. As yet, however, I do not think Himalayan 
conditions are far enough advanced for that, though the question 
may some day arise. 

Sluices , — To facilitate the floating of wood down the hill 
streams, which I may mention in passing greatly resemble Hima- 
layan streams both in ap- 
pearance and in their habit 
of periodically flooding, 
“ Sluices ” (calli d '' Klau- 
een*^) are used, and the 
Chorinsky Klause” near 
Goiscrn is a notable instance. 
They are of various sizes and 
kinds, of stone or of limber, 
Ijut the prinfdple is always 
the same, viz., to dam up 
the stream until a good 
head of water has been 
obtained, and then by 
openinf; a door to a^^nd a 
strone: flush of water down 
the valley carrying the wood 
(placed in readiness) with 
it. The Choriusky Klanae 
is a large construction in 
stone across the head of a 
stream high up a long valley. On closing the door a hroad sea of 
water forms above it. The method of <»pi*riing the sluice door is 
given in Forster’s book and is very ingenious. This plan or a 
modification of it, it seems to me, might very possibly be advan- 
tageously adopted in Himalayan streams, where a lack of water 
is often a great difficulty. In Jaunsar, floating in hill streams 
applies only to scantlingf and the streams must have very carefully 
constructed banks, or must discharge their water at intervals into 
water slides made of timber ; but sluices made on a modification 
of this system now and again down tho valley, though on a very 
much smaller scale, would probably be of considerable use. In 
any case it is, it seems to me, a valuable principle to keep in 
view when cousidering the transport of timber on Himalayan 
streams. 

Orating $.—ki the points where it is necessary to catch the float- 
ing timl^r an elaborate system of catching combs or gratings 

Sechen ^’) is used, the principle being to o])pose the least possible 




FORHST TRANSPORT WORKS IN THN SALZK \Mlf RROOT, AUSTRIA 10.3 

-9 

obstruotioD to tbe water, while stopping all the timber. The fol- 
lowing sketch will explain this 
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These gratings do not appear to be used on very large streams, 
and such a thing would be quite impossible in India; but on a 
smaller stream it does not appear to me to be impossible to adopt 
them. I could not obtain data on the point, but, as far as I 
could ascertain, the volume and force of water coming down a flood- 
ed Sal zkammergut stream in spring is not much less— if at all so— 
than in the case of one of tbe Himalayan streams during the rains. 
This being so, 1 thiuk it will be of value to recollect the principle of 
the grating when considering Himalayan streams, for it seems 
possible that at some points we may eventually build up the banks 
of streams in such a way that scantling in good quantity may 
be conveyed steadily down the current towards the main river, and 
as it usually happens that it is necessary to stop the timber at this 
point of junction, a grating might conceivably be veiy useful. 
Where larger rivers enter lakes, floating booms are used, but do not 
call for much remark here, since we have elaborated the system 
further in India. Here the beams are merely floating logs chained 
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together, and saitable, I should say, only at points where the cur- 
rent is gentle. 
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In the above system it will be seen that we have two methods of 
allowing the water to flow off while stopping the woo<l — the 
vertical and the horizontal grating. Of these the latter ajipears 
to me to be the better, as opposing less obstruction to ibe water, 
which merely falls away through the interstices and flows off hy 
a passage beneath ; but it is evident that the vertical grating cannot 
be dispensed with. The above sketch-plan represcuts one of the 
Ischl systems. Communication is effected from point to point by 
means of bridges passing over the gratings. This system was to 
be seen everywhere, so that experience appears to prove it a good 
one. 

IFire Tramway , — One other very important means of transport 
is to be seen in the Salzkammergut— though not quite at its Wst. 
This is a wire-ropo tramway, of which there is a small one of two 
hundred feet length in the Aurach-thal near Gmunden. In this 
particular instance its use was to lift wood from a valley to a timber 
depdt for conveyance to Gmunden or to the railway ; but usually 
the conditions under which wire-rope tramways arc found are the 
reverse,— namely, the conveyance of wood from heighU to lower 
points. I regret to say that 1 am not as yet in a positioA to discuss 
the very important question of the comparative merits of timber 
shoots (whelher as earth slides or dry slides), sledge roads, and 
wire-rope tramways. At Deoban (referring to the project for con- 
veying fuel to Chakrata) we have seen that timber shoots are not 
feasible — so that the only question there is whether a wire-rope 
tramway or a sledge road is best, and as this depends mostly on 
money figures it cannot conveniently be discussed here. 1 was 
informed, on no great authority however, that wire- rope tramways 
were made of over two thousand feet length, which is a point to 
remember. There is no doubt, moreover, that for scantling, where 
steady movement is essential, a wire-rope tramway has j^preat 
advantages ; but when, as is the case in the Himalayas, the heights 
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are very greats our difficulties would not be small. Thus, to take 
as an example the usual system of an ascending empty and a de* 
scending loaded carriage attached to the ends of a single wire and 
running on two^ stationary wires side by side, it is evident that, 
to begin with, it is difficult to start the loaded carriage, since the 
wliole length of wire is telling against it, and when started and a 
certain point has been reached the speed of the loaded carriage will 
continually increase. For lengths of this kind the counterbalancing 
weight of the empty ascending carriage would be quite insuffi- 
cient, so that some sj'stem of powerful brakes would be necessary. 
In the Auroch-thal the work is done by undershot water-wbeels. 
The fuel is caught at a grating and carried off by a water slide to 
the wire-rope tramway, the water then being utilised to turn the 
water-wheels, which iu their turn move a large wooden drum 
around which is coiled a wire rope. Both ends of the rope pass up 
the slope and meet round*a wheel at the top, and to this rope an 
ascending (loaded) and a descending (empty) carriage is attached.] 
An ordinary brake can be applied to the drum. 

General. — In axidition to means of transport, I may add some 
notes 1 took on general forest matters. Many people are under 
the impression that to clear-fell and replant a compartment is a fatal 
mistake in felling operations, and merely a relic of past unscientiHc 
days; but it is done in the Salzkammergut — not universally liow- 
cver. It is done, moreover, with marked success in sheltered spots 
with easy gradients, but in more ex]) 08 ed situations tlie surface of 
the compartments seemed to have been scoured mi to ravines and 
much damaged — necessitating timber barrage works ; but this 
was partly dpe doubtless to the habit of throwing the wot>d down 
the hillside. Il is said to be cheaper to remove all the produce at 
once in this manner. The following data wem given me about 
some very excellent young forest raised in this way near Grubegg. 
The areas were clear -felled and replanted with larch and spruce fir, 
with annual failures of not more than 3 to 4* whereas in India 
the failures might have been 60 % ; and yet it did not appear to me 
that any special precautions were adopted in transplantiug from 
the nursery, which, moreover, was by no means close at hand— say, 
three quarters of a mile distant. The larch actually attains there 
12' to 15' in eight years. They are planted in horizontal lines one 
metre apart, and are spaced in the lines at distances of 14 metre. 
I was informed that a hectare could be so planted with plants taken 
from a nursery at a moderate distance at a cost of 25 gulden, which 
would mean about ttiO per acre. Our Jaunsar plantations have 
cost up to date about H 1 5 per acre*, but the couditions there are 
very much more difficult. There was an exceedingly neat nursery of 
Finue Cemhra and jP. montana at Grubegg, which was stated to be 
70x70 metres (as nearly as possible) and to have cost 2,000 gulden 
(or rupees) to start with, and to require an expenditure of 400 
gulden (or rupees) annually. Our nurseries in Jaunsar do not cost 
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this, but they are not quite so elaborate* The P. monfana are sown 
in wooden cases covered with thick* wire, and transplanted after 
six months into the nursery, where each plant is placed lO oenti* 
metres from its neighbours. In it^fourth or fifth year it is planted 
out in the forest, being sometimes conveyed great distances. If 
eareetea is used, three or four years are sufficient. The beds 
are in winter covered with sawdust, allowing the plants to stand out, 
however, as protection against the eold. Of course the nursery is 
laid with prepared earth, and hea])S of this were to be seen at band. 
Lime is placed on the top, with a view to its percolating into the 
heap and killing all grass or other roots left in the earth. At this 
nnrsery a newly-patented machine was in use to reduce the expense 
of transplanting. In principle it consists of a rake, by means of 
which a small furrow is dug ; along this furrow a small hoard with a 
metal toothed edge, holding plants between the teeth, is placed 
__ w'hile the roots hang into the 

~ ~ furrow. With the rake, then, 

**’■*'•• ’• the root*, 

and the board is withdrawn. With 
this machine, ns I gathered, a man 
and two women can in a day transplant 9,000 to 12,000 plants in a 
bad soil and up to 18,000 in a good one, a man costing 0*80 gulden 
to 0*90 gulden, and a woman 0*60 gulden to 0*70 gulden. 

.There was also a large nnd excellent 8aw*mill, with several sets 
of saws in motion, at Grubegg. The horse-power was said to be 
100, and was supplied by a stream with only a slight fall and of 
not greater volume than many Himalayan streams (smaller in fact 
than thc*Pabar in Jaunsar), in addition to which half the water 
was running past the mill unused. But the day for saw-roills ^has 
not jet arriv^ in the Indian hills, or at least not in my part of 
India, hand labour being as yet too cheap, and by the time it does 
saw- mills will have altered. I noticed three different systems for 
moving the carriage forward, but one was antiquated. 

1 was permitted also to see a capital little Forest Mnseum 
at Gmunden, though unfortunately many of the models were 
absent at the Vienna Exhibition. In this and in every other way, 
the Forest Officers in the Salzkammergut shewed me great kind- 
ness and courtesy, doing their best to lei me learn all I oonld. 


OoTAinment of lodU Contral Prlattof Ofleo.— No. HI B. 4 
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STATEMENT OF AVERAGE SELLING RATES FOR 
TIMBER AND BAMBOOS FOR THE QUARTER 
ENDING 31st DECEMBER, 

At Mekbut. 



RR A. P. AS. 

A P. 

SA 10' tors (poles), per score from 

10 0 0 to 20 

0 0 

6A1 ktris, 12' X 5'^ X 4'* „ „ 

25 0 0 „ 40 

0 0 

Sdl bed-posts, 7' X 2^" X 2 J",, „ 

7 8 0 12 

10 0 

Bamboos of 9' to 10', per 100 score, „ 

25 0 0 „ 80 

0 0 

At Cawnpore. 



B4l 10' tors (poles), j^er score from 

6 0 0 to 7 

0 0 

Bain karis, 12' x 5'' x 4" „ „ 

C 

o 

o 

0 0 

S41 bed-posts, 7'x2J"x2}''„ 

3 12 0 „ 4 

0 0 

Bamboos of 9' to I O', per 1 00 score „ 

40 0 0 to 60 

0 0 

At Bulandshahr. 


8Al 10' tors (poles), per score from 

0 0 0 to 0 

0 0 

S4l And sain, c^c., karis, 1 

12' X x4% f 

0 0 0 „ 0 

0 0 

RAl bed-posts, 7' x2J'x2^"' „ „ 

0 0 0 „ 0 

0 0 

Bamboos of 9' to 10', per 100 score, „ 

80 0 0 „100 

0 0 

At PlLlBHIT. 



641 10' tors (poles), per score from 

40 0 0 to 70 

0 0 

641 karis, 12' x 5" x 4" „ „ 

SO 0 0 „ 40 

0 0 

841 bed-posts, 7' x2J"x 2 „ „ 

6 0 0 „ 6 

4 0 

Bamboos of 9' to 10', per 100 score „ 

60 0 0 „100 

0 0 


0. Baqbhawb, 



Comervator of Forests, Central Circle, 
2f.-W. P. and Oudh 


Naini Tal, 
l«t February, 1890. 



y J^oTEs, Queries and ^xtracts. 


The Influence of SuNLioriT on Trees. — It U well known 
that light is necessary for the ilevelopmcnt of chlorophyll, and, 
therefore, for the life of all green plant", and e‘'peeially lor that of 
trees. The heat alone which accompanies the light is not snfti(‘icnt, 
although the relative influence of the light and the heat on the 
growth is still an open question, a> well as the relative requirements 
in light of ditferent specie" of trecn. In the of forest-weeds, 

wdiich in forestry serve as an iiulieation of tin* amount of "hade 
which the tree? exert, and with that tlndr capacity of impeding 
erapuration, some reijuire lull "Unlight for their dcvilopment, 
others are aver"e to a liigh degree of light, fo thi" niii"t he duo 
the change in the j)lant" of a di"trict wlien its lure"t" are remoxed. 
Then the amount of light or "hade ne<‘ded moditied hy Mt<*. 
Where the "Unlight i" strong, in higlxT altitudes, drier climate", or 
where thegroxxing .s(*a"()n i" longer, or iliere art* more ^unny dav", 
some specie" will endure m<>re "hade. The flora of high allitthle" in 
general r(*f|uirc" light. Tn‘eH nearly al\va\" dexcloj» he"t, in other 
word", make niO"t wood, in th(‘ full enjoMiient of liglit, hut their 
capacity of (leNcloping under "hadi* varie-' greatly. Ihe xex' will 
thrixe in th(' densest "hade, while a lew xe.ii*" oxertiq>ping kills 
the larch; the lieec’i xxill grow with coii"ideral)lc cinTgx und<’r 
partial shade, xvherc the oak would (*n!y ju"! Kei-p alix«- anil the hircli 
would die. When planted in nioi't j)laee" all "pci i» " are less s<*n"i- 
tivo to the withdraxNal of light. In the open, maph ", elms, syca- 
inoree and other" grow well, and inaki* good "haile-trees ; in a 
dense fore"t they fliin out arni haxe hut "oanty foliage, ('onifers, 

such as sfirucc" and lir? xxhich preserxe their foliage uf .several years, 

have perhaps the greatest < apacity of groxxing under shade and 
preserving their foliage in spite of the xxithdraxval of light. In 
America siiflici(‘nt data to group the forest trees according to tho 
amount of light required hy them have not been collected, but rules, 
based on experience, haxe long been formed in Oerinatty, where 
tho behaviour of trees under different conditions of light has lH‘<*n 
carefully stmlied. It has bcjen found, for instance, that on tho 
sauQ6 branch tho»e leaves which are developed under the lull 
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Alienee of sunlight are not only larger and often tougher in tex- 
ture, and thicker, hut that they Ime a larger number of stomata 
or breathing pores than tho’^e less exposed to light. The whole 
subject is one of the utmost importance in forestry, and observa- 
tions and experiments are to be carried out in regard to it in the 
United States. — Professor Flknow, in Annual lieimri of Forestry, 


Forest OoxsERVANCY in Ueylon — For years pa«it. in fact, ever 
since the British occupation, tlie procM***** of forest denudation in 
Ceylon has continued, anil during ihc'^e lb) year*^ a \ast area of 
land, once covered with virgin foro'.t, ha- been bared of its l(*ufy 
covering : and tlumgh in many, it not in most, cases, the land from 
which the fovc'^t was cleared has greatlv helped to enrich the colo- 
ny, a fearful waste of very valuabh* tmihei h.is taken place, timbci 
w'hicli, though dost rf)v (‘(1 in a d.iy, will tak(‘ mam long vears to 
replace. Axe and tire hav e over tens ni thousand' of acrc^ been 
most destruotivi agi nts in the retlannitK n ol forests to cultivators. 
But it is not onh i he European who ha^ dcsfioved tlic immense 
tracts ot lorc't in the Islaml in tlx* Ik mdicenl work of turning 
wa‘^te land into cultivat<*d C'laies, hut the natives aKo in many 
parts of the country have, loi manv vears j»ast, e oecially in dis- 
tiicts remote from Enroptan supervision, engaged in indiscrimi- 
nate “ clienaing," which has also gieatly riMluced the forests of the 
island. It is ik ^ only to i licek this dc'trnetive practice as much 
as pobsihle, hut to eonsci i the lore'!** wliieh s,»r\t. to ‘iU])]>]y the 
(foveniment with timher and fuel, to eventually effect sales of such 
to the public, and ahovi' all to commenee the great work of re-af- 
iorcstatioii, that the I)e|»artment has ht^on constituted during 
The chief vv oil undertaken in that vear hy Uol. ( 'larke as Acting 
Uouservator ot Forc'^t'^ and hy his snhoid inale ofheers was the or- 
ganization of the di part menl. As that gi'iitleman says, the year 
under review was a ]»eriod ol transition, t’hanges had to he made 
in Forest Administration, and the respective duties and res])onsi- 
hilities of the newly-appointed officers of tlii' depaitment deiined 
so as not to clash with tlio-e ju'ifaining to th * Ciov ei nimuit Agents. 
That some little fiiction should he caused at first hy the somewhat 
divergent interests ot the Forest and Revtnue uflieeis, the latter 
of whom naturally do not overlu(»k the interests of the people, is 
only what niiglit bo expected ; hut this will, as C’ol. (Marke sur- 
misos, no doubt ho rectified in time, and the association of l^orest 
and Hevenue officers in the atlminist ration of the Ordinance can- 
not but be desirable and beneficial. Fui esters ilieinsolvos might bo 
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inclined in their zeal to consider too closelj the interests of their 
departmental revenue without any consideration for the village 
populations who are very largely interested in the manner in 
which the Forest Ordinance is administered. Indeed, we can 
quite believe that a too rigid application of some of the provisions 
of the Ordinance in many parts of the island would not only work 
with extreme hanL^hip on the people, but in view of ancient 
customs would also be a distinct act of injustice. Col. Clarke 
sums up the objects of his Department as follows ; — 

Speaking generally, the Department mnst ho so organized as 

(1) , to afford protection against illicit felling all over the island ; 

(2) , to guard again&t undue and w’astefiil “ chenaing in some 
parts ; (3), to su[)ply the Public l)epartments with their requisite 
timl)er and firewood, and to bring to reinniu'rativc market's the 
vast surjihis of mature limber and forest pnuliico which is either 
not realized at all or falls into the hands of persons who are not 
entitled to it ; (4), to select area* of forc'>t f(»r reservation near 
cities and towns and to to their c<m^«‘rN at ion ; (f>)- ^'cleet 
and conserve ar(‘as of fore-t l\u* the use of the \illage et)inmnnities ; 
(fij, to sel( ft bells of t«»re't bordering our existing lines of railway 
and to carefully ccniserNe them against the time when higher nites 
than those paid at present for firewood to private traders may rule, 
anil to '•uch extent in respect of area that the (lovermuent may he 
independent <>i' private ^upply ; (7), to selei t forest Ixirdering the 
directions of future line" ot railway with the ohjwt not ordy of 
ensuring a sn[)ply of building timlnT ami fii«d when the time come*, 
hut of avoiding the lieavy rate" of ei>mpensation that have to ho 
paid for the land on re-pur< base if oiico sold. 

That these objects are in themsehc" very desirable is certain 
enoiigli ; hut we hope tliat in stri\ing toatUiin them llu* want-! and 
neces*itie*» of the village populaiioiiT will not he entirely lost sight 
of. From time immemorial the nan\e" have been aecustomed to 
levy contrihui ions on the neighhom ing jungle for uxo and mamoly 
handles, lur sticks to build their houses, and hir grass to thatch 
their roofs. I>ut we have }»een told quite recently of a (‘ase where 
villagers were prevented Irom cutting grass for such purposes from 
Crown patanas which had been reM;rv(Mi for .some purpose not men* 
tinned. We have no doubt tliat the liar<l"hip saiil to l»e involved 
by this prohibition was very much exaggerateil, anil wo only men- 
tion the :;aso as one of many hriuighi t4» our notice in order to ex- 
emplify h')w the provision of tin* ttrdinauee may he utilizo<l by too 
zealous ofiiccrs for the per^i'ciilioii of ignorant \iliagers. We sin- 
cerely li0])0 that Uol. Ldaike will soe that no hardship is entailed 
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upon tho village populations by the too rigid application of the 
terms of the law. It is necessary that cultivators should be given 
forests from which to cut sticks to build their huts, to fence their 
gardens, and to repair their tools, as well as grass lands on which 
to graze their cattle. For this reason w^e think it most necessary 
that Revenue officers who have, or are supposed to have, an inter- 
est in the welfare of the pe<»pl{*, ^^liouid he a'^^oeiat(‘d with Forest 
officers in the administration of this importaiW Ordinance. 

The report l>efore u« eoiitaiiiA minute detail of a very interesting 
nature as to the (»rganization of the 1 )ej»artment, the nature of the 
control exercised o\er suhordinaf#^ ofhet*rb hy those ahovo them, 
together with partieular.s as to how iht* 1 >epartme7)t to be worked. 
Poming down, however, to the piaetieal work before it. it is to be 
noted that t ’ol. (Marke eompiaiii^ oftlie sever<' eom])etition which 
i.«5 ex|)eri(‘nced from judvate owner'' of fore'Jt^ in the supply of tim- 
ber to Government. These own^r*^ liaxe often obtained possession 
of the forests at tlie low rate of Us in p(‘r an-e, and have ]»aid 
thetn''elve'», it is said, <>\er and o\ir airain by tin* sale of the 
valiialde timber on the land. l»nl it ti> Hn that the Forest 

Dejtartinen! and ]>ri\at<* ovMier" ot lore-t dilfer in their ai)ilit\ to 
supply the |»uhlie and tin* tb)\ «‘rnrn<‘nt wifi) tiit)lK‘r in this re-pcet 
only, that while the Forest l)epartm(‘nt base had the forest liantleJ 
over to them for nothing, pri\at(* owncT'^ have had to pav no less 
than 10 rupees an acre for tin* land. We should, therefore, ima- 
gine it iio^Niide for the l)epartm(‘nt to <*on)p(*t<* with ]*rivale indi- 
viduaF ill this inaTN*r without imich diHiculty, lor unless it is 
worked on comyiieivial principle*' of the soundest if will hardly sa- 
tisfy ])iibli<* roquir<>meii(s, (liongli it may gradually rc'-aflforest large 
art*as of land at present dcnnde»l of ^egetalio^. In time tin* neces- 
sary fuel sup]»ly for the railway sbould Ik* obiaintMl from Prown 
forests, as also should all the timber reijuireint'nt'- of Go^ tMument, 
tho profit Unis deriv<»d being utilized to carry on the department, 
and to continue the work tif coii-ervancy ninl ro-afforestation. At 
first, and perhup.s for s< veral years to eoine, a liberal vote from 
public funds wdll he necessary ; but we see no reason why in time 
to come tho same financial result should not he obtained in (\'vlou 
as has taken place in India, wdiere tho Forest JVpartnient brings 
in an annual revenue to Government, (^ol. Plarke seems fully 
alive to all this, hut .^o long as the l\^}>nrtment ultimately pays its 
way and is able to supply Government and the public with timber 
at a low rate, without trenching <»ii its reserves, it w’ill fulfil all 
the duties reasonably expected of it. Many of the officers of the 
department are as yet now to their work, but by permitting them 
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to be trained at the Dehra Diin School of Forestry, the Govern- 
ment of India have certainly shown extreme courtesy to Ceylon, 
and given our officers an opportunity of perfecting themselves in 
the technical details of their mo<«t interesting work, which cannot 
bo too highly valued . — Times of Ceylon. 


The Princitles of Manurikg. — Tho first point for consideration 
in studying a system of manuring is the question why manures 
are necessary at all, and this is in consequence of our wasteful 
sewage system. Tho rivers flowing from most of our large towns 
are tho means of importing valuable manurial substances such as 
guano, nitrate of soda, but they are aUo tlie means of carry- 
ing away the same valual)le matter in ditferent forms to tho sea 
there to he lost far as farm<*rs are conci'riied. In many 
countries on the (Continent and el-^ewhere much le^j" manure is 
required than in Great Ilritain, because tbi^ wa>teful sewage 
system does not cxi^t. Some a]»plication ol artificial plant food is 
required in order to make up for thi'^ enorinoU'* lo**^. Plants niusl 
be <5Up]»lied with food as animals, and it they do not recei\e this 
food naturally they mu'>t have it artiti(‘iail\ . AniinaN li\e on 
such ooinplieatod Hul)stanccs ^tareh, ^iigar, allimnim>iil matter, eke., 
while plants make U''(‘ of such siiiiple things a^^ nitiie arid, jdios- 
[dioric acid, pota^-h, lime, and *'e\«*ral othci’^. Many ot the sul>- 
sUinces whicli plant-s require are .'•uppli<*d naturally in sutUeient 
abuiidanee. Tliey ^ccei^t* caibon tiom the air, hydrogen from 
water, lime, magmi-ia and -ulphur Iroin tlie soil — all in suflicieiit 
quantitie-5. Tliree element'' wliieh do not exi^t in such abundanee, 
and, tberofore, are neecr^ar^ to be •'Upplied artiticially are j»hos- 
phorus, nitrogen and ]M)ta--iuni. These substances are taken by 
plants as higlil\ oxidi-ed comp<nind>. 

Tliosphorffs. — I-' taken in the lorin of plio-plioric iieid, wliicli 
is found ill \ari(>ua forni'' and in large (pMiitities in ditlereiit 
parts of tb(‘ woild. Thu-^ in (Canada it exists as pbo'^pbate of 
lime, and in the well-known mineral apatite, ll is abo found us 
("aroiina pbu^pliate, as )>one asii, and in oiir own country in tlie form 
ot coprolites, and the new phospliatii* *'ub''Lanc<‘ basic slag, a byc- 
produet of iion inanulacture. Tbe-'.e are u-'jdul only for the 
phosphoric acid whieii the} eoiitain. Pone du^t, another source 
ot plioS[dioric acid, contaiiia also nilrug* iiou^ matter. In the iiian- 
urial siihstanees ju"! mentioned the pli(ts(di:ite is in an insoluble 
condition, and therefore, unle.ss the material i** \ory linoJy ground, 
it id not of much use to plants, lu bone, however, the phosphate 
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is made soluble by the decomposition of the organic matter of the 
bone, hence bone phosphate is of use to plants. Guano also con- 
tains phosphate in a more soluble state than it exists in the minerals 
referred to. In order tor make the mineral phosphate soluble and 
so available for plants, it is treated by the manufacturer with 
sulphuric acid. 

ifitrogen . — Much controversy has taken place regarding the 
source whence plants derive their supplies of this element. The 
questions — How is it taken by plants, and where docs it come from? 
are all important to the agriculturi*'t. In considering these ques- 
tions it must be remembered that nitrogen, like other elements, is 
absorbed by plants not in a free state, but in a state of combina- 
tion. It is pretty generally believed that some plants take nitrogen 
in the form of nitrate, but there is little doubt that others might 
take it in other forms. Legnndnous plant > ‘'iieh as j)eas, heans, 
Ajc., take nitrogen-apj>arently in some other form than nitrate ; 
while ceroaU such a^ wheit and oats, take it as nitrate. Then as 
to where nitrogen come'^ from. I be cereals seem to take it 
[)rinei])ally a*- nitrate from the soil : and it conu"' there owing to 
th(‘ action ot‘ certain minntt* organisms \^bich exist in all fertile 
soil> v\li<‘n the.s(» are in a proper condition. Several varieties of 
tlie.se minute organl'iiis exi^t, and they are tb(‘ cause of many 
important changes, Mich as decay of organic iii.ittcr, souring of 
milk, ]U’t refaction of IiKmkI ; even the digc.stion of our food is the 
result of the action oi these minute organisms. In the soil they 
change nitrogt ihiu.s compounds into nitrate, aiul thus they provide 
cereals, gra>'>, potato turnip'', carrots, with nitrogenous food. 
Such crops pc.iv, v(‘tchcs, clo\cr. lucerne, ci^c., «ecin to he much 
more iiuicpeiidcnt of outside iiitlueuee. They kce]>, as it were, 
private nitiogen-food maiiufaeiures in the .shape of wart-liko 
exercseenet'-, wliieh an* to ho fouiul on the n»ots of heans and 
other legumiijou.s plants. Tliesi* warts contain certain niiniito 
orgaiii.sm.s, which ap|)arcntly ha\e the po\M*r of changing the 
nitrogen of the air (>Nhicli is of no use in this form as plant food) 
into compoiiiids tit for food. What tlic-'C compounds arc have 
not yet been determined, hut there seems to he little doubt that 
the plant keej»s them, and in return the} snp|)ly the plant with 
nitrogonoiis 1‘ood. Much in the same wa> as we breed cattle, and 
they in return siij>ply us with compoumls on which we live. As 
regards nitrogen — thi.s important constituent of plant food — crops 
behave in very different wavs. liCguiiiiiious plants in a fubhion 
manufacture nitrogenous fooil, while cereals, turnips, Ac., do not. 
Those lattor must be supplied with nitrogenous food reuily-made ; 
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the former make it within themselves. This is very well proved 
bj the aotioD of nitrogenous manure. If we supply such manure 
to cereals, &o., the amount of the crop is in proportion to the 
amount of the nitrogen supplied ; but this is not the case with 
peas, beans, &c. After a certain stage of maturity tbet^e latter 
grow without added nitrogenous manure, so that the amount of 
crop in their case is not proportionate to the amount of nitrogenous 
manure supplied. In the case of cereals, we must divide the growth 
into two stages — (1), When the plant is subsisting on the nitrogen 
of its seed ; and (2), w^hen that is exhausted, and it lives on the 
nitrogenous compounds in the soil. In the case of leguminous 
plants, there are three states — (1), While the plant is subsisting 
on the nitrogen of its seed ; (2 ), while subsisting on the nitrogenous 
compound in the soil ; and (.I), while it subsists on the niirogeii 
compounds which the orgaiii ins stored up in the wart-like ex- 
crescences on its own roots ha\e formed, ('oinhined nitrogen 
exists in the air in small «*\tent and the ‘^oil absorbs some of it. 
Atmospheric air and meteorite^ also contain (Mnnpound nitrogen. 
W’^hen W'ater is evaporat<d in the air it po-«ilily combines with 
nitrogen, and forms nitrate of ammonia. KJ<'ctrical di'^tiirbances 
in moist air al^o lead to the format am of nitn>gen, and all tb<“«e com- 
pounds are valuable a- fooii for plant-. In the .-«>il it-ell tb»*ro 
exist organisms which appear to ha\e the power of fixing tree 
atmospheric nitrogen, and utili-ing it for the j)roduciion of tho 
albuminoi«l substances of their bodie-. This i- another .scniM*e of 
combined nitrogen. We have tbu- the free nitrogen of the air 
converted into nitrogeium^ compounds, ^uiiabio for plant foml, 
without the direct co-operation of the plant at all. It must, how- 
ever, be renieniliered, on tlie oth<*r hand, that certain organi-m** in 
the soil have the pow'er of undoing the work which has been done 
by these organisms jo'-t refcrreil to. That i^, tln‘y de(*ompose 
nitrogenous componiuls and set free nitrogen gas, and no doubt 
other cause** also lead to a h»ss of combined nitrogen, esjH*cijiIly 
when the soil is in a had condition. All these fact** require to be 
taken into careful consideration in studying that ino.st important 
subject— the supjdy of nitrcigenous fo^. It mu.st also l>e re- 
membered that organisms do not affect all kinds of plants alike. 
For example, leguminous plants seem at once to enter into a friend- 
ly alliance with certain organisms, and these, in return, provide 
them with nitrogenous food ; but certain seem to form no such 
friends, and the result is that they must be Hupplie<i with nitro- 
genous foods, or they would die where pea.s, beans, clover, Ao., 
would thrive. At present we are not sufficiently acquainted with 
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these organisms to be able, in a practical waj, to select^ cnltiyate 
and apply them ; but as onr knoTvIedge increases ‘we may be en- 
abled to influence their existence in the soil, and so provide means 
for the production of th^ valuable and indispensable nitrogenous 
food, without having recourse to expensive imported manures. 
The sources on which wo depend at present for our supply of 
nitrogen are — (1), Nitrate of soda, which has been formed in 
certain hot, rainless countries by the proce^^s of nitrification ; that 
is where certain organisms exi^^t in the soil, they change the de- 
composing organic matter into nitrates. ( 2), Sulphate of ammonia, 
which is another important source of nitrogenous food. This is 
a hy-produet in the manufacture of gas, and aKo in the manu- 
facture of paraffin oil. (3), Some varieties of guano, such as 
Peruvian, Ichahoe, fish, and aKo such ^uh^tances as dried blood, 
horn, hoof, soot, ; these are all \aluabie sources of nitrogenous 
foojl. 

J*ot(78filu7)K — Thi*^ i** found in «omi* '^oils in sufficient abun- 
dance, and therefore not nvjuired in all manures. Such a soil 
as that found in (he C’arso of (jro\\rie contains enormou«» quantities 
of this clement, and therefore to appl> it in the form of manure 
in such soil would ho mere \%aste. Pota^'snim is supplied to plants 
in the torm of pota-h salt'*, and t)l thoHC there are several varieties. 
We ha\e ( I / , the well-known muriate inad(‘ at Glasgow^ and also im- 
ported ^rom (ierniany; (2), sulphaU* of pota**}! ; and (3), kainit 
salt. These are all valuable tor the potassium tliey contain. Some 
of tliose Halt‘d occa^ionallv draw water from the air, thus becoming 
damp, and in coiiMMiuence are not suiUilile for mixing with other 
manures. 

( ompobitio^f of Afanures . — Manures arc of three kinds — phos- 
phatic, nitiogenous, and saline. Many manures contain all these 
constituents, but the one which preiioininates confers the name. 
Perliaps the best known and most widely known of the pbusphatic 
manures is superpho''pliHte. That is essentially a mixture of solu- 
ble and insoluble phosjdiate of lime, and is made by dissolving 
different phosphutic materials in sulphuric acid. When made from 
a mineral source it is valuable almost entirely for the soluble phos- 
phate. The insoluble, in such a case, is too hard to be readily dis- 
solved by the solvents in the soil. Some experiments have been 
made to prove that insoluble mineral phosphate is of use in the soil ; 
but the results, to my mind, do not prove that it is so. Before it 
can be made available to plants it mii'st be soluble, and the solvents 
do not seem very capable of taking this bard, roek-like substance, 
and so, if supplied as manure, it may be a long time unused. This 
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is not, however, the case with all phosphatic substances. Bone, for 
instance, is not of the same hard, in<4olul)le nature, so that insoluble 
phosphate in the manure made Irom bone is by no moans value- 
less. But, on the other hand, it is not good to have the manure 
too soluble, particularly in rainy districts and whore the soil is of 
a light nature. lu such a case the phosphates should always 
include some insoluble, but in a form which would gradually be- 
come soluble with the action of the natural solvents in the soil. 
Such insoluble phosphates are those of bone, guano, &c. This 
shows the importance of knowing from what source the phos- 
phates are derived. If once the pho>phato is rendered soluble, it 
does not matter much from what it has been produced ; but if it 
is insoluble, this is of great importance. Bc^^idcs mineral super- 
phosphate, wo have aNo in thi-^ class bone-a^h su[>erphosphato, 
which forms a very excellent manure ; guanitic i»u[»orphosphate, 
dissolved bones, dissohed guano, iVc. All these, where pure and 
well made, constitute mo^t valuable plu^phatic ftianures. The by- 
product known us ha^ic slag aKo comes under the bead of phos- 
phatic manures. This substance, uhen finely ground, appciirs to 
act as a useful source of jiboHj»lu>ru‘‘. 

Nitroifenou^ Manures , — IVTliap** the mt)'*t important of tbeso is 
nitrate of soda, wbicb in certain ca*‘es, a mo-t valuable manure. 
It is, however, very liabb* to get wa-'hed ont, a fact proved 
by the quantity ot this sub'^tance found in the water draining 
off our fields. It should be U'^e*! <mly very sparingly in wet 
districts or where the soil light. Nitrate of soda, i^ known, 
results from the proce"- of nitrifK*ation. This process of nitrifica- 
tion w'as discovered during the time of the great French wars by 
French chemi'^ts wlio were exp<Timenting at the in'^tanccs of the 
Groat Napoleon, who-^o -apply of nitrate froui India for the manu- 
facturo of gunjiow'der wa-s cut off owing to tlie fact that ho was 
at w'ar with this country. By tlie^* experiments the French 
chemists found that if different form-' of organic matter are mixtHj 
with lime and similar ha‘?ic ‘luh.-tances, and the wh(»le watered with 
urine, the proc(“-s of nitrification would go on, and ultimately 
nitrate of lime would he produced, and this hy a siniplo process, 
could be converted into nitrate of soda which was then availahlo for 
the manufacture of gunpowder. I would, therefore, recommend that 

farmers .should set up nitrate muiiufa<*tures on their own farms. 
This can be done hy gathering together all descriptions of waste 
organic matter, such as dead animals, hedge* (dippings, potato and 
turnip shaws, urine driven from manure lieups, hhaKl, &c., into 
heaps, and mixing with old mortar or any form of waste liino. 
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In tliese heaps th« process of nitrification will go on, and the result 
will be the j)roduction of a large quantity of valuable nitric manure 
which may often be used with great effect instead of the costly 
nitrate of soda. Sulphatij of aininonia is another important inoiii- 
ber of the nitrogenous elan's, Jt is not so easily washed away as 
nitrate of soda, and therefore in some eireiiin>taiu‘(‘s i> a more 
eeonomieal iimniirt*. Though easily dis-solved in water, the soil has 
a mysterious power of retaining it wliieh it (lo(“. not have over 
nitrate of >odji. Aininojiiacal guano, tUh guano, blood, kc., arc all 
valiiahle nitrogenou^ tnanure'.. 

Still ne J/o/o/iv.N. — Tli(‘ analy^i^ oC a manure g('n»M’ail\ contains 
an it(*in, alkaline silt, and tli<‘ lignre under tlii^ heail shows the 
amount of saline matter present. In mixed manures thi^ some- 
times ooU'^i^ts mainly of ^ida salt*', aiel tbe^e are not of very much 
11*^0, hut alkaline saltN oltt‘n contain p 4 >ta^h. ai^i are then much 
mure vahiahle. When a manure e*miain^ an\ tiling over It) per 
cent, of alkaline suit it m;iy be fairly ela-^'ed a^ a saline* manure. 
A material i^ s<nMetime^ ^old a saline manure iind(‘r the some- 
what imposing title of agri<*uhnral ^ali. Any sample of thi** whieli 
I have examined has bem found to eoii'i^t almo«'t entirely of a 
valueless inixture* ol‘ ditlerenr s«>da sabs. Saline manure often 
contains valiiabU* pota'^lnm 'uli-. 

(iml A(iiil/t‘ritflt>u . — Alter }»ri'*tl\ alliidi’ to the eln'mieal 
]n*oc(*^s''s invohed in the mannl;mtnre of tbe ditleiamt artificial 
manure'., I)r. King continued — ** It i" ^e^y important that farmers 
should lla^e an a«‘enrat(‘ analysis not only to eni'-iin' that tliey are 
getting ^alll(* for ttudr inom*\ , Init al-o enabli* them to decide 
whether the muTiuri* they ar«* Inning i" “uitiHl for tlu‘ crop and the 
particular soil with wdneli th<‘V lia\e to d(‘al. Mamin*" are* not 
ad ult<*rated to the extent tln*v were -oine years ago, but farmers 
can still be di eeived b\ manurt*" being "old under wrong names. 
Tiim we have a manure "old a*. di""tiKed bont‘", which might con- 
sist almost enfindy of mineral snporplio‘.[»hate. J’\»rnn‘r.s olten say 
that tli(‘y do not care what the manure i" made ot it it raises a 
good crop ; but it is jios'.ible to Iniv a manure imndi too dear for 
tin* n‘turn it gives. A" regards tlie <jm*stion ot mixing manures, 
there is the danger arising liaim mixing what (dunnisls call ineom- 
J)atibles — snlntanei's wliieli do not {ign*(* with each other, ^ot 
only might this la* a wasteful process, hut it i" po'^itively dangerous 
to life as we have sometime> sx*eu. K<»r e\am])le, il siiperplios- 
phatrj is inixc<i with nifrat<* of ".oda, tlie valuahle nitrogen may be 
in great part dissipated and lost, or if the now' basic phosphate is 
mixed with sulphate of ammonia, by far the most valuahle ingredi- 
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eot, the ammonia will escape as gas. Again, if superphosphate 
is brought into contact with anything containing lime, the valuable 
soluble phosphate will at once be reduced to an insoluble condi- 
tion. 

Valuation and Application , — Referring to the process of valuing 
manures. Dr. King ‘showed how it could be carried out. Passing 
on to the subject of application, Dr. King said — In this operation 
we must take into con ‘^id oration not only the peculiarities of the 
crop to be raised, but also the soil. Turnips for instance do not con- 
tain so much phosphoric acid as wheat or barley, in consequence 
of the very limited power ■which they possess of finding phosphoric 
acid for themselves. They must be liberally supplied with it, 
if we wish to grow a large crop. As a result, a good turnip 
manure should always contain a large supply of easily available 
phosphoric acid. Turnips do not recjuire so much nitrogen 

for two rea^on^ (1), they ha\c a greater ])ower of abstracting 

nitrogen from the ^oil than cereaK, and (2), tljcy grow at a time 
when the nitrat#'^ are plentiful in the soil — during the hot and 
dry month*! of July and August, when the process of nitrification 
goes on more rapidly than in the earlier part of the year, and 
when there is little rain to wash away the nitrates formed. Turnip 
manure should therefore contain soluble, and also a r onsiderable 
proportion of insoluble })hospbates ; tlies.» latter derive from such 
things as guano or fine bone, but not from coprolite or other 
mineral sources. Cereals do not po'^sos-. the same power of assimi- 
lating nitrogen as turnips, and, therefore, we bav^e a large amount 
of easily av’ailable nitrogen in cereal manures with a small amount 
of phosphate. For leguminous crop^ on certain soils potash gives 
good re‘5ults, but j)ota'-h is very expensive, it should not be used 
unless we know that the soil really requires it Leguminous crops, 
such as beans, clover, &c., do not seem to bo much benefited by the 
application of nitrogenous manures, but this i^ largely accounted 
for from the fact that the^e plants are provided with those private 
nitrogen-compound manufacturers. As to whether a fast or a 
slow manure should l)e used depends pretty much on the crop to 
be grown, the soil, the climate and other circumstances. If a 
crop takes a .substance quickly, such as turnips do with phosphoric 
acid, we may use a fast manure, unless the soil is very light or the 
climate very wet. If the crop takes the manure very slowly, such 
as winter wheat, then we must use a slow manure, such as rape 
cake ; for if in such a case fast manures are used, like nitrate of 
soda, the greater portion would be washed away before the crop 
could assimilate it. As a general rule, the lighter t^e soil, the 



VOTES, gUBElES AMD EXTEAGTS. 


119 


slower the manure should be. Fast manures are such as nitrate 
of soda, sulphate of ammonia, soluble phosphate, Ichaboe guano, 
while slow manures are such as bone meal, phosphatic guano, dried 
blood, rape cake, &c. 

Lime in Soils, — Soils vary as regards their absorptive powers. 
This depends on (1) mechanical condition, and (2) chemical 
composition. Clay soils, you can easily understand, are more 
retentive than open ones. Farmers have an idea that applying 
lime to a soil is only for the purpose of breaking up the insoluble 
matters and for overcoming sourness, decom])osing organic matter, 
and so on ; but one of the mo'^t important effects of applying lime 
is to provide the necessary constituent in the process of soil ab- 
sorption. If the soil is destitute of lime and similar basic sub- 
stances, it will bo a very wasteful one, for its power of retaining 
certain substances valuable as manure will be very small. If, 
however, it contain^ a sufficient amount of lime, chemical changes 
will take place, am^ though the manure might be ‘'oluble in water, 
it will not be washed away, being retained and held firmly for the 
use of the plant. It i^ aKo important, if }ou want to prevent 
waste of soluble and ^aIuable manures, to ha\e a** much active 
grow’th on the land as [Ki'^sible. — (Lecture Dk. FaU’OXER Ki>:o 
at Edinhuryli), 


The Forest Qi'KvnoN IN Canada. — The (piestion of conserving 
and rej>lanting our forests one of very great importance, and 
there are several points of \ie\v from which it may be considered. 

First . — The linancial. The m ^tem luuler which our forests 
have hitherto been leased has r(*'iilled in the moM wasteful, the 
most reckle" destruction of a va^t mine of wealth the world has 
ever seen, (jovernments have acted a*' if their sole object was to 
got rid of the trees as fast as possible as a worthless encumbrance, 
so as to clear the land for settlement, whereas the trees were, in 
most cases, of far mon» value than the land, and had they been 
carefully liandled woubl have gone far to j>ay the national debt. 
Not only were lumberers allowed to cut as many as they liked at 
an almost nominal charge, and '*0 overstock the markets that the 
proceeds left nothing for the original value of the trees, but they 
were compelled to cut a certain quantity every year on pain of 
their rent being doubled the second year and their lieense forfeit- 
ed the third year. The licenses being only issued from year to year, 
the lessees not only cut as much as possible, hut cut only the finest 
of the trees. This was not all. The Government took no precaii- 
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tions agiiinst firo, and thus a settler, in order to clear a few acres 
quickly, set fire to the scrub and often burnt thousands of valu- 
able tree.". To such an extent did thi.s go that Mr. Allan Gilinour 
once declared that more trees were destro\ eil bv fir<* than were cut 
by the axe ot the luniberiiian. To the late Christo})her Duukin 
belong." the credit of modifying these regulation.", lie increased 
the stumpage, and put a tax on the tran"fer of limits, and in return 
gave a long Iea"e to the lumberman, which, of course, gave a 
greatly iuereast'd value to hi^ licen"e ; i)ut no serious attempt to 
prevent ffte.s hu" ever been made. It is j)robable that our legisla- 
tors in "anetioning th(‘"e regulation" were hardly aware of the 
fact that Canadian pine i." the Hiie"t ."oft wood in the world. When 
in England 1 was much iiiten^'^ted in the way "onie of the eousuin- 
ors "poke of it. “ (Quebec mellow pine, Sir ; wh\ there'" no wood 
in tlie world to equal v for tlx* l)e"t joimT work, an 1 for church 
work nothing equal to (^biebee red and of all the riv(*r" the 

finC"t quality eoinO" irom the (iatineau, Itoiige, St. Maurice and 
Chautliere. M lien I came to examine tlu* Ikiltic wood I saw at 
once tlu‘ loree ot tlieir remark". Ti» "ce tin* "inall, s|)onir\ ‘*tiilf 
imjjortcvl a" "qiiar<* timber troni Sweden and Norway. S to im lies 
square, and 2.) to 30 ItM't average eub(‘, and eompaia* it with our 
magnificent 7(t and SO leet raft, ( 1 once «.j\\ a r.alt averaging 100 
feet) 14 to »)(.) inches ."quure, or tin* ban!. Lnoitv eoar"e grained 
deals and hatteii" (roni S\v<*dcn, Norway and Finland, ainl compare 
th(*m with the "C»}t, mellow, ek-ar d(‘al" eiii irom tiatineau or St. 
Maurice log". Tlu^ pine ileal", however, I ever "aw, were cut 

hy the lion. Mr. duly du lii" Lotbiniere limit" ; ]»ity there were not 
more of tliein , Mr. II; 11 , ol Mont luon-nev, e\lilbii(-d ;i j)im‘ deal at 
the ( oritemiial It) im li»*" wldr wiili »ni a knot on either "ide, from a 
(xatineau log. 1 be Fru""i;in wood Irom Meimd. tin- liu^^iaii tioin 
Sr. lVter"burg, ( tne^r;, ;i,id Archangel an- tin* be"t of the Baltic 
wood", luit f;ir below tin- bc"! of our". Fvimi tlie Donglu" pine ol 
Jjrifi"li ( oluinbi;i, tboijgb ol enorinou" b rigtb ami pitli, i" of a <*oar"e 
gr.iin, and cannot coinpare with oni*" jor tine work. Thi" i- aUo a 
clianictei i"tie ol Miebigan pine. It to be hoped the (krlumhiaiis 
with tlieir great adv.anfago., will Imijaie our pidicv. A mill on 
Burrard'" Inlet, along"ide wlneh a <,hiehee "hi[> of 
loaded in ISid, was tIumi wiihin "oim* I.”) inib*s ot the standing 
timber, and another "bij» arrived Irom ('hili for ti cargo of hoards 
before a l<»g was cut, the log" lieing <'Ut, "awn and sliip|)(Ml within 
a niontli ! Now, mark the "triking eontra"t in the policy of the.«o 
Baltic provinces with om-". In Frns"ia the (iovernimmt ."trielly 
limits ilie quantity cut, "(» u" to keep up the prices, tind hti" estub- 
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lislieJ schools of forestry with a view to the preservation and re- 
production of forests, and a highly scientific training the stu- 
dents get. 1 am not aware of the r(*gulations in force in Russia, but 
I am told that in Swedoji and Norway they are very strict, and 
that tlie (TovcrniiKMit's aim i^* so to limit the cut that it shall not 
exceed the reproduction, and thus kee]) up the sui)]>ly for ever. 
As to this, Mr. Scliwart/., the ( 'on>ul-(jiencral for Sweden and 
Nor^\ay, can, doubt le<*s, gi\(* e\ery information, and if the (^om- 
ini^>ion(T of ( Vown LaiuN will not take it up, sona^ member of the 
HoU'^e ‘'lioukJ m(»\e for a Uoyal ( ’ommi'^ion, or a committee to 
inve‘'tigate tht* whole *'iibjeet. 

Mr. jMercier may rely upon it that the finaindal ‘salvation of this 
Pro\ inc<‘ d(‘pemU not upon haggling oY(*r a small casing on the 
iiiteie^t of tlie Jhiblic Debt in the spirit of a pettifogging atiornev, 
hut ill tin* management of the < ’n)wn Land**, in the preservation 
ami r(‘pro(lu(‘tinn o^’ our fore-t-, ainl in tliii'- (‘iihaneing the credit 
of the (to\ eminent l»y liimbanding it' resource^. Splendid pine 
om‘(‘ gr(‘w in New llruu'wick. To-da\ there lianlly a •'tick to 
he liail at any price. It i' not too much tosiy that every tree now 
standing, it’ untouched, would he woith many liine^ its prc'cnt 
value in a lew year'. S(»me twimty ^ears ago 1 urged thc'c views 
on Sir fh)hn Maedonakl and Sir 1 1. Jiange\ in. Sir dolm admitted 
th(* great importaneo of replanting, hut confedt .tion took it out 
of hi' liaml', and there it ended. Th<‘ lion. Mr. duly Ini' initiated 
a rei’onn hv Aoliintarilv planting walnut tree' on lii' limit', a w’ood 
th(‘ demand for wliiidi Ini' enormoU'ly iner(M'<*d, and eou'equently 
the \alu(' ; the eou'nm|inon for 'cwing maehim*' and organ' is so 
largi‘ M' to hid fair to i xhaii't the "Upjdy <*re long. The (iovern- 
inent i> proliahly not aware of the extraordinary ri'C in tlie A'aliie 
oi pirn* ol !ah* yeai ', inainl\ owing to tin* ^ ieioii' n^gnlatioiis 
and want of 'aie r\liihiit*d in tlu* ]»a't. Sijiiarf* pimx which not 
many y<‘ars ago 'tdd at 1(> i-ent' ]K‘r foot, would jirohahly feteh dO 
cf'iits |)(«r foot to-day, and tir't (|nalit\ deal', which the Ilainil- 
tons ‘.old in at 40 didlar' p<*r (^hHd)ei' standard, would fetch 

lOO dollar' to-dav, and vet whiNt making no effort to reproduce 
pin(‘ or 'priico, ('priicc will mature* in 40 }ear'), we are throwing 
millions into the laj) of tlut Americans, m order that they may 
preserve their own fori''t', and begging them to take off their 
duty, so tliat the destruction may increa't ! hat supreme folly I 

And yet tlu'se very men refuse to admit a (^anadian hargo into 
their canals, wiiiUt enjoviiig the uso of the (’hainhly and CTronville 
canals, thus monopoli/ing the carrying trade hetwoen Ottawa, 
Montreal, Quebec and Now York. It is true this has ceased. 
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Twenty years ago the Quebec Board of Trade remonstrated again 
and again, but the Americans were too selfish to pay any heed to 
it. This rise in prices has been of no benefit to the city of Quebec, 
but the reverse. Indeed, the mismanagement of the Crown lands 
has done much to ruin its trade, but it has vastly enriched the 
Ottawa, and especially the shrewd Americans and others who have 
mills there. Whilst the Government has been selling the forests 
at a nominal price, the McLarens, the Perleys, the Booths, the 
Hamiltous, tlie Edwards, the Bronsons and others have become 
millionnaires. One day we see Hamilton’s limits on the Gatineau 
and Dumoine sold at a bonus of about half a million, after millions 
have been made out of them, then Peter McLaren selling his for 
a larger sum, and Boyd (’aldwell lea\ing a million behind him. 
Scores of million^ have been \\a>ted by a nii'-taken policy and fires 
and cannot be recalled, but imicli still remains, and it would seem 
to 1)0 the policy of the (lovernnient to hold on to what they have 
left, to insist on replanting, and to take tht* most •‘tringent precau- 
tions against fire. It hardly seems reasonable that struggling 
industries, life and fire in'^iirance companies, and poor men should 
be specially taxed, whilst millionnaires are growing richer by the 
destruction of national property without regard to the future. 

When, therefore, the leases fall in, some concession should be 
made to the taxpayer^, wlione bunions are now so heavy. It is 
hard to realize (’anada without wood, and yet tliis is what it is 
coining to. Many now living can remember when Ontario had 
abundance of oak ; it i^ gone, and we are now importing it from 
Michigan aiiil Ohio. AV’bcu the pine is gone it >Nill be the very 
irony of fate if we should liave to import it, too, from Michigan 
and British Columbia. Direct taxation will them come with a 
vengeance and in a double form. It is a question whether an export 
duty should not be imposed at once, 8ome of the Western States 
are planting trees by the million. 

Second . — The climatic. This may seem far-fetched and of small 
importance to some, but a little consid(*ration will show that it is of 
the greatest importurce to the whole Dominion and of 8|)ecial 
importance to Montreal. If 1 were to *'ay that the future of Mon- 
treal depends to some extent on this question, it would seem very 
far-fetclied, and yet it would not be far from the trdtli. What 
would Montreal be without it*, harbour ? and whut would the harbour 
be without sufficient water? What if the water in Lake St. Peter 
fell far below' itf prewmt level ? These things are possible if the 
terrible destruction of forests goes on increasing in the same ratio 
as it has of late years without replanting. This destruction is far 
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greater in the states bordering on the great lakes than in Canada. 
Let those who doubt it study the climatic effects of the destruction 
of forests in France, Italy and Spain. It has been shown that the 
effect was to dimini^h to i^very serious extent the rainfall, to pro- 
duce long droughts, violent storms and destructive floods. This 
has been confirmed by scientific \iriters in England and the United 
States. Many will have ob'^erved that some, if not all. of these 
results have lieen reached in (yaiiu<la in recent years, and may not 
the causes have been identical ? If the destruction of trees goes on, 
not only in Canada but in Northern Ohio, Michigan and Wiscon- 
sin, the waters of Lake Ontario and the Ottawa are sure to fall, 
and with the «uipply cut off, both Montreal Harbcmr and Lake St. 
Peter must suffer to a very “criou^ extent. So convinced are the 
(iovernments of France, Italy, and Sjiain of the scientific truth of 
this theory, that tliey arc all hii'-ily engaged in replanting, and a 
recent American writer attribnt(*s the blizzards in Dakota and 
Kansas to the ah>ence of trees. Surely this is worth the attention 
of Government ? It would he interesting to ha^e the opinion of 
Sir Wm. Dawson on this matter. 1 feel sure l^e would confirm 
the opinion of the writer-^ I have named. It would bo strange if 
old Queh(‘c should after all resume its place as the summer port of 
(’anada. With a tolerably intimate acqiiuintanco with all the 
leading sea-port.s of tlio workl, I believe it to he incomparably the 
finest harbour in the world — the only harbour without a lighthouse 
or a buoy, with deep water and safe antdiorage, and which can be 
entered on tlie viarke^t night or in the heaviest gale with the great- 
est safety. But, alas ! uiilo^^ this happens as if by a miracle, it 
Lids fair to Income a city of jiriest'^, nuns, notaries and lawyers. 
Its peoj)le keep culling on Jupiter for help, instead of putting 
their shoulders to the wheel. The favorite cry has been, “The 
English mu< ‘ go.’ ” Well, the most of them have gone, and now 
behold the result I — Baltimore Witness, 


Forest Products of Brazil. — Brazil being “ to the fore,” our 
readers wdll peruse the following wdth interest : — 

Some of the prot! notions of this region are of great importance, 
and I am sure that a brief consideration of them will not be weari- 
some to you. ('hief among them is Inditi rubber. The possession 
of a fine rubber estancia is like the possession of a goose which 
lays daily a golden egg. 

The rubber forests are open to pre-emption by all comers, pro- 
vided they do not trespass upon the domain of another. A man 
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may take up as much land as he can work. His claim is estab- 
lished by cutting a pathway through the forest from one tree to 
another, and portioning out the care of the tre(‘s and the collection 
of the product among hi^ imm. Eacj^ di.strict of 40 trees con- 
stitutes an ‘‘ e^trado,” and each man can manage from two to live 
“estrado^” according to hi^ industry and the proximity of the 
trees. Each man i»» furnished with a nuinhcr of little tin cups, 
holding about a gill, and a small picking iiistriim(‘iit for making 
iuci>ions in the hark of tlie trcc". lie ^elects a ‘^pot u[u)n the tn^e 
w’here the sap will trickle down a*^ he desire*-, and rapidly picks a 
few holes just througli the hark in '^n^•h a way that tlic -^ap will 
flow from one into anollu'r, ami all in turn into the tin cup, which 
he dexterously in-^f'rt" i)en(*ath "oim* ''cal(‘ of hark or attache^ hy 
means of a little hall of mud, which he '‘arrie-H icr thi^ piirjjose. 
Twice a day he vi-it^ hi^ tree^ ami colh'ct^ the -ap into a large tin 
bucket, w'hich then carried ti> the ‘-mokmg placi‘ ami deposited 
in an imineime eojjpcr cauldron. For the -moking fire <'ertain 
substances arc gr«‘a( ly pr<‘fcrrcd to otln'r*^, prohahlv h(‘caii*'e t»f s(»me 
curdling ferment whicli tin* -moke contain^. The ino'^t preferahlo 
is the fruit of the niuticu palm. This is an abundant *^peci<*N in 
most sectioim, and e\c<*(Miingly u^efuL It" lea\e" ^(*r\e for thatch- 
ing, its bark lihrt*" tor cordag<», it" tend(‘r lieart portion lor mak- 
ing an excellent "alad, and from it" nut" i^ cxprc""(‘d an oil which 
is valued as a aiihstiliite for butter, and which i" "aid to ha\e no 
rival as a dre"sing lor the hair. 

Next to tlicH* tlie smoker pri/C" the outer Inmk «)f ih * Ih*a/ii nut. 
In ain ca"e he invert'* over the (ire a large earthen h(»wl "o as to 
exclude the air. A '*mall ripening i^ made lor the r‘\ii of tin* dense 
smoke which n*sult.s. Thr* "ap m it" original eomlition exactly 
resembles milk, and indeed it i" a true iinlk in it^ eompo"il ion. 
Fatal accidents have r(*"ulte(l Irom thi" d.mgeroU" n*"em)»lance, 
for the milk taken into the "toniaeh, "iion heeoim*" con\erted 
into a mass of rtihher. Into tie* eauMron he dip^ a ‘inall wooden 
paddle, shaped likr* a spr»on, hut with |)lain snrhu‘e. In an in- 
stant he has thr* riripjdng utramil mm- tin* e(»lumn ot .‘‘mokr*, 
turning it '<killnily and rapidly -o a" to pr<\enl the running 
away of the preeitm> fluid. A" soon a" it is linn enough to 
stay without running it again dij>p(*ti, ami thr* pror*r'.s" re- 

peated until upon tlie j.addlr* a hall ol ruhh#*!* of fiom lo to 7.') 
pounds has lieen formrMl. Thi'j is then s|it up and removrjJ 
from the jiaddh*. Jl alterwarrU lo"#*'. inm'h weight by diwing, 
and if .sold at once a largr* di"couiit inU"t ar*cordingly he iiuidc. 
The daily yield of a tree i" about 2 or .‘5 gilF, and it is estimated 
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that from 25 to 75 pounds of rubber per week should be obtained 
for each man employed. It is clearly, therefore, a question of men, 
and the rubber gatherers are willing to pay good prices to anyone 
who will bring these men to work upon their estancias. So sure 
a business is rubber gathering, that almost any merchant of Para 
will loan mon(‘y or advance goods to anyone who is going up the 
river to gather rubber, the amount b(*ing in regular proportion 
to the number of m<‘n that lie is taking with Mm. I know of one 
man who boasts that hi» rubber station yields him a gros«% income 
of ^500 daily. But he lui'^ 200 men. lliibber gathering con- 
stitutes by far the most important industry of the Ama/.on valley. 
It i'' in fact several times greater than all the other industries 
combined. 

An important industry during January and February is the 
collt‘(*tion of brazil nut^. The>e niit'' begin to fall a.s early as 
October, but the regular 'reason i^ in the month'' nanu'd. The tree 
floiiri>he.s just where the lubbcr tree i" iound. and during tho 
season all other work, e\(‘n rubber gathering, i" given uj) for this 
work. The nut-, as w(‘ know them, are contained from ten to 
twenty together in a large ea-e rex mhling a cocoa, which has 
to lie cut open lud’ore the nut> can he obtained. The work of 
collection is by no iiK'aii' a "afe one, the li(‘avy ca^es often fall- 
ing from a height of 100, even 200, feet, and in-=itantly killing 
anyone npon whom tlu‘y may fall. The collectors often protect 
tlie heads and .slioiilders by means of lieavy umhrella-like sluelds. 
Siati'^tics of tlie extent of the export of the^e nut" are quite 
surprising. Tlis auu uni rcache" to entire "hip-load". They are 
not only U"eil I’or (*aliiig purpO"e". Brazil nut oil lui" many Uses 
in the art'^. In their own (.’oiintry th(‘y torm a much more im- 
portant article of food than among us. Variously prepared tliey 
enter into the comj>o"itioii of many tlelici(3iis tal)le di"hes. Nor 
are they without inediial intere"l>. In that mild climate Brazil 
nut oil serve" a purpose verv "imilar to that ot cod liver oil among 
us. 1 have ."ecu uiulouhted recoveric" ol coii"Umptivo patients 
to whom nothing except unlimited quantities ot this oil had been 
admini>tered. But it wonbi scarcely do in our climate. 

Referring to the vegetable wealth of Brazil, it is to be considered 
that as yet it is almost wholly unknown, notwilh"taadiug the vast 
reveiiiios that it has already yiehlcd to that country. Ihe histoiy 
of all other countries ha.s been that very .shortly after tho discovery, 
the settlers have begun to develop their agricultural resources. 
Not so in Brazil, at least in the Amazon valley. Beyond a small 
a very small— fraction of tlie food supply necessary for its own 

p 
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people, this valley furnished no agricultural products. All the 
energy and enterprise of those who have resorted there has found 
full scope in culling out the richest of Nature's unaided produc- 
tions. And even in thi> direction we have merely entered upon a 
knowledge of her vast resource^. 

In the precious v:ood^ of Brazil alone there i< an industry cap- 
able of enriching a nation. S(»ine author lia^ begun a simple 
enumeration of the useful woods of Brazil, giving only their names 
and synonym." in alphabetical order. Ihus far he has only pro- 
gressed through a few of the fir^t lett(*rs of the alphabet, and the 
result a gooj-"ized v<»]nme. So ahundant are fhe^e hard and 
fine woods, that the diftioulty i> to find a (“oar"(‘ or ^oft wood suffi- 
ciently easy of being worked to "(‘r\e for building ])ur|)f»ses. I 
have olj^erved that the valuable portion of mo^t ot lhe"e pn‘cious 
woods i> confineil to a small portion ol llu* heart ; the >apwood 
surrounding it hiung of a 'very ditfert'Ut colour as ^^ell a‘‘ very 
much softer. 

Another p(*culiarit\ of tlu'^e Brazilian "pecio-^ of w()od« i'-. that 
they are not gregarioU", as our" are. That i" to say, we do not 
find a forest made up largely of one or "(‘\eral "peeie", hut all sorts 
grow tog(‘ther, not inor<* than one or two of a givtm kind being 
obtainalde in one place. Thi" increases greatly the difficulty and 
expense of collecting them. Two cnterpri.sing firm" are said to 
have established saw mill" on the island of Maranho, in the mouth 
of the Arna/on. From here they "end out little tug" to bring in 
the paS'.ing log", \^hieh con'-titute their only supply. 

The fibre plant- of l»razil are already attracting a great deal of 
attention, and 1 expe<’t thev \\ill vet revolutionize the WQven 
fabric." of the worM. Tlieir name i- legion, and they reprt^nt 
many diver'C faniilic", and it <*an hardly he that among them 
there are not some cfjual or stiperior to any now in us(*. 

The discovery of aniline dye" lia^ mined I lie trafle in those of 
the vegetable origin, otlierwi"e the fore"t« of l^razil would have 
furnished a mine >\hich the workings of centurie.s would not have 
suflSced to ex]iau"t. Many tiiiie.s in pressing our botanical coliec- 
tion.s wo would find our ])apers, anrl even our clothing, beautifully 
and permanently dyed by the roots, l)ark or loaves of the plants 
that we had collected. Again we would observe a stream or pool 
deeply tinged by the exudation of some log that hod fallen into it* 

The food plants of Brazil, if we include those introduced, includes 
about everything known to tropical countries. Introduced fruits 
soon mn wild. Thu.s the peanut, the yam and the cocoa, origin of 
the chocolate, may he* found escaped in every direction. The cocoa 
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especially attracted our attention, for we found entire forests of 
it in some places. Of coffee we find several native sp(‘ci(‘s, and 
wild specimens of the Arahian s|K*cie^ are not rarely met viith. 
One ot the native sp(‘ciT‘w ha^ wliite se(*(ls, as ha'^ also a native 
species of Theohroina. No food plant flourishes more abund- 
antly than the (^assava, there calb*d mamlioca or vuea. Of this 
there are several "pecie'-, om^ ot ^^hieh occur- wihl in the greatest 
abundance. Th(‘ plant i^ in th(‘ Euphoibia fan ily, near rubber, and 
produces laree sweet potato-liLe tuherN. lu its Ire.'-h condition 
it is a deadly poison, hut when ( ooLctI It rurni^lie>. a w holesome 
food. The he-t \ari<di<‘^, hak<Ml iu the a-lie^, ^Mpial to our 
be^t potatoe''. From ihe-^r root", alti r tli«M lia\e ('(*eii iiiiiecrated 
almo'^t {o the point of [)Utr(‘facn(m in oKh^r to i]e"tro\ their poi^on- 
OU" prin<*iple, a slaicliN iood. mainlioca, i- olttaiin**!, which answers 
in Brazil llu* piirpo-e" of bread. 

I close mv remark" with a brief a'^coinit ol‘ the drii^" of this 
int(‘re"tine euiiiitry. ^Inuild any j^eniu- (‘\(‘r )>(* horn ca[)al)Ie of 
writiiioj a complete lii"t<>r\ of the medicinal plant" of Brazil, it 
w’Oiild probably ('on"titute the mo"t ititcn-c"! in^ and important eon- 
trihution of it" chi"". Ind(‘cd. the c‘l.il)oiatii»n of the medical flora 
ore\(‘n on(‘ of the Brazilian pnniiice" W4»uJd he tlie work of a life- 
time. Each tribe* (d‘ ahari;iine" and (‘uc li communify of s(‘rtiers 
ha" its own nati\«‘ materia meilica. and of tin* \irtiK*> of many 
of these plants there can Im* little (hniht. A"id(‘ from these strictly 
dom(*sti(' remedies, the reeioii aflord" to ci\ilization some of its 
most useful drues, and e^ery year i" addins^ to tlu* list. 

One of the most mterc'^iin" of th(‘"e i*^ ouarana, the virtues of 
w'hieh as a renu'dv for mieraine an* rapidly heeomin;^ appreciated. 
It is the product ot tlie "ceds ot VauH'mia ,^orltilis^ a jdaiit quite 
nearly relat«*d to the hor"C chc"tniit. Then* i" miieli faNe informa- 
tion afloat concerning thi" drii^, and 1 lane taken plea"Ure in 
investigating the real fact.s concerning it. The jilant is a woody 
vino of consiilerablc size, existing naturally in many ]>arts of the 
Amazon valley, C’onsid<*rahle portion of the drug, however, is the 
product of the wihl plants, it being extensively cultivated in the 
Maderia region. Under cultivation its appearance is quite changed. 

Instead of being allowed to climb wildly it is trained to stakes, 
as the grape iu many sections, so that at n distance a planta- 
tion boars much resemblance to a vineyard. The white flowers 
are borne in terminal panicles, and are small and inconspicuous 
except by being massed together. The fruits begin to ripen in 
December, as inclicated by their bursting open and exposing the 
seeds, about equal to a hazel nut in size. No time is then lost in 
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gathering the harvest, lest the seeds fall to the ground and become 
lost. From the outer husks, resembling those of a small hickory 
nut, the seeds are shelled out with the finger, a very laborious 
process. The pulp, a white, phlegmy substance, is then washed in 
the river. The seeds are then most carefully roasted and placed 
in sacks and beaten to remove the cartilaginous shell. They are 
then roughly milled in a small hand mill or in a wooden mortar, 
an exact quantity of water added, and the whole kneaded into a 
doughy mass. This ma>s is then moulded by hand into rolls, 
which are carefully dried by a process requiring several weeks of 
diligent attention, and are reidy for the market, (^ontrary to the 
general belief, no adulteration or ‘substitution of any kind is 
resorted to, these Indian^ vieing with one anotluT in the manufac- 
ture of the best product. The reason llint failure has universally 
attended attempts to manipulate the s«‘(‘d^ in tin’s country is that 
the process requires a great amount of time, jiatieneo and experi- 
ence, which have not Ix'on given to it. 

The ipecac plant is found on the upper hranelios of Ihe Maderia. 
The causes of the present sfareit^ and high prices are twofold. 
In the fir^t place the known loealiti<*s hav(‘ h(‘en largely exhausted, 
and new explorations ha\(‘ to he nn«lertaKen to soniro supplies. 
But another iiifluenee of much grealer itnportanec* is tlie growth 
of the rubber industrv\ \\bieb has monopoli 7 (»d the attention of 
the settlors. Until ihi^ interest shall decrease, or until the popula- 
tion of those sections shall hc^-ome largely increa^<*(l, steadily cheap 
supplies of ipeeae can scarcelv be looketi for. It is this fact which 
gives added int<*r(‘st to my new drug eocillana, whieli embodies to 
a great extent the properties of ipecac. 

The copaiba tree is one of the handsomest trees of the Brazilian 
forest. It is not to be classed among th<» larger trees, yet it often 
reaches a diameter of 5 or fi feet. Its wood is extremely hard 
and tough, and is used for various important pnrposos. A dug- 
out from this tree often serves a> the basis of the strong l)oats hy 
which the dangerous rapids are navigated. A cross section of tlie 
trunk, properly trimmed, constitutes the rude cart wheels of the 
section. The seeds of the tree when dry resemble bleached bone 
in colour and hardness, and are uswl by the savages for making 
beads. 

Very similar to the copaiba tree is the related tree, Dipteryx 
odorata, which yields us tonka Wans. With its tall and polished 
trunk, surmounted hy the most dense head of dark and glossy 
leave.s, it constitutes a stately ornament, and during the fniiting 
season loads the air with the vanilla- like fragrance of its seeds. 
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The vanilla also grows wild here, and the beans, of poor quality, 
ar#* sold at 10 cents each. 

The jaborandi fringes the river banks, the pareira climbs over 
the smaller trees, and the sarsaparilla covcts the little elevations. 
Other drugs exist in rich profusion, but I can only refer to them 
by name, the strychnos, nianaca, staehytarpheta, soliman, barbasco 
and cbainairo. 

1 confidently expect that in the future, vlen rational methods 
of examining and comparing the effect-? of drugs shall have be- 
come more gen<‘ral, many of the drugs now u-^ed only by the 
savages of llrazil will replace the similar agent in use bv us. 
•^{^Pharinureuticnl JoiirmiJ). 

A. pKTRiFTKn Forest. — O ne of th<‘ wonder? of the American 
continent i? OalccMlonv Park. Aj»a(‘he County. Arizona Territory. 
It i-* so name<l on aecMUint of tho tree*, which age-' ago fell, and 
are Iving in indi-criminat<‘ confu-^ion. h.iving become silicifitnl in- 
to agate jind j ispar, the change being probably efTi'cted by heated 
volcanic waters. On a r<*c(‘nt \i'it som<* of the trees were fonnd 
to measure ov(‘r 100 ivvi in lenglli. In ih(‘ agati^rul condition 
thev an* siirpa^'-ingly h(*autifiil, (‘very coneeivahh* colour and 
shade l)eing n'pre'*enteil, red. yellow, and gre#‘n, interspersed 
with white, black, and grey, and by Transparent ?pa(‘es of brilliant 
quartz « j ystaU. The park i^ (rovernmcnt property, and its contents 
are strictly prot-etcd. 

The Fi'el Qt'i>Tios ox the1\1\i>ras Pailway. — The increase 
in tin* working expenses of the loeonurtive d(‘partment of the 
Madras iiailwav i? accounted hv tin* (’hairman in hi" last half- 
yearly report by th(* <*xtra cost of fuel added to the loss by exchange, 
which etfects all departments mon' or loss. The question of fuel 
is, he considers, of jraramonnt importance, and it begins to assume 
rather a serious aspect. The sujiply of wood becomes more pre- 
carious from year to year, and it is also rising in price, and should 
it become necessary to discontinue or diminish materially the use of 
wood as fuel the larger expense will bo verv considerable. A hope 
is expressed that coal may bo obtained from Bengal on favorable 
terms, and the agent wtis in correspondence wdth the Government 
in regard to the relative cost of English and Indian coal, and has 
accepted an offer of 2,000 tons of Burrakur coal from Bengal with 
a view to testing whether the .supply from that quarter will be 
cheaper than the Singareni coal, with which the Locomotive 
Suporintendont had boon cxporiincnting. — Indian Engineering. 
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Ekcounter with a Leopard. — The story of an encounter with a 
leopard comes to the Statesman from Serajgunge : — “ Two young 
English gentlemon helonging to the locality went out to hunt a 
leopard that had been making its presence unpleasantly felt in the 
neighbouring villages. Neither was accustomed to hunting or to 
the use of firearms, hut both were full of pluck and eager to show 
their prowess. They took up their station on a i)atch of cleared 
ground, awaiting the leopard that the heaters were chasing from 
his lair, when suddenly th(‘ brute leaped on one of them and caught 
him by the thigh, inflicting terrible injiirie^. His companion 
seeing his danger tried to fire at the brutt*, but unfortunately tho 
safety pin with the use of which he wa-* unac(]iuiiiited, had locked 
the gun, so that the trigger would nor mo\e. 11(‘ tried to heat the 
leopard off from Ids companion, hut the enragi-d beast turned upon 
him, stripping his arm and liter.dly crunching his hand. Two of 
the beaters came uj) and u^^ed their hamhoo'* with *;ueli effect that 
the animal turned tail and returned to the jungle. The two 
Europeans were removed to Serajgunge, and it wa** proved that 
the first mentioned was in sudi a critical -tatc* that he could not be 
moved, liis coni})auion wa^ sent to Calcntia lor treatment, and it 
is feared he will ha\e t(; lose his arm. Tin* ad\entur(‘ shows the 
danger of inexperieneed hunters attempting such big game as 
leopards without c\en knowing how to u^e ihcir gun«, or to act in 
case of emergency. But a short time j»re\iously a European 
gentleman nearly lost his life in the same place* from an unexpect- 
ed attack by a leopard.'' A later announcement states that one of 
the gentlemen died on Monday and the hand of the other has 
been amputated. 

German FouLaTUV.^ — The (iermans have been the pioneers in 
scientific forc'^try, as in so many other lines of progress. With a 
total forest area of only acres, of which 1 l,21fh(HK) acres 

belong to the fStutc, the German Empire now has no les> than nine 
schools of forestry, and during the three years ending with 1888 
it published 177 hook.s on the various branches of tlie stihject. 
There are aHo ten periodicals devoted to fore.stry, and a general 
association of foresters, with annual meetings, and ten local so- 
cieties. 
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NOTES ON THE UTILIZATION OF FORESTS. 

(^Continued from poge 42), 

Article 7. Wood used ix Caret aqe ajtd Wagon-makiitg. 

Wood for thi*' >lioiild be light a*' possible con- 

sistent with the requisite strength, hardness and ehi'^ticity. The 
only portion which forms an cxce})tion to the rule is the frame- 
work of high carriag<‘s, wdiich must be heavy in order to keep the 
centre of gravity low. 

The most important part of n carriage or wagon are the wheels. 
An ordinary wheel consi«ii> of a nave (or hub or hob), and of 
spokes and felloe'*. 

The nave must bo able to resist great and violent shearing strains, 
and the wood mint be so dense and bard that these should be 
unable to enlarge the mortises or hole" in which the spoken are 
fixed and thu^ render the latter loose. It should contain no sap- 
wood. 

The best woods for naves are babul, sissu, sal, black-wood, teak, 
various Albizzias, and satin-wood. 

The wood of spokes should be all heart-wood, very strong and 
hard, elastic yet rigid enough, not liable to warp or split, perfectly 
straight-grained, and without knots and any trace of unsoundness. 
It should bo remembered that the w’hole w’oight of the carriage or 
wagon is borne succossivcdy by an individual spoke in each wheel, 
80 that a single bad spoke spoils an otherwise perfect wheel. To 
prevent the tires from becoming loose in hot, dry weather, the 
length of the spokes should not be liable to vary much wdth alter- 
nations of atmospheric humidity. The most suitable woods for 
spokes are sissu, suiidri, teak and babul. 

Q 
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The felloes should be made of some wood that is able to resist 
crushing, is hard, elastic and strong, doe's not warp or split and 
is not liable to excessive expansion or contraction with varying 
quantities of imbibed water. Durability is also an essential 
quality, and hence no sapwood should be allowed to remain. To 
preserve all the strength and elasticity of the wood, the fibres 
should be cut across as little as possible, and hence the ad^isahlllty 
of Using naturally curved timber. When such pieces are not 
obtainable, then the felloes should be hewm out of spht sections, as 
represented in Fig. 12, so that the concentric rings may all lie 



as much as po'^siblo in the same piano as the whe»d. The best 
woods for feli(»es are teak, babul, sal, nun and oaks. In 

many parts ot India, where the ground is flat and the soil sandy, 
no tires are put on the wheels, and in that case hard, tough 
woods, like hahul and sissu, au'^wer best. In some parts of Europe 

bent rims ” are used as fell(»eB for the wheels of light carriages, 
and occasionally the entire circumference of a wheel is formed of 
a single bent piece. 

In teak-growing countries solid wheels for wagons are made, 
consisting of three pieces joined laterally, and held together by the 
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tire and by a pair of iron disks, ono on either face, strongly rivetted 
together. The axle passes through the middle of the centre piece. 
Such wheels are extremely strong and durable. 

In almost every part *of India the axle^ of numerous carts are 
entirely of wood. To resist the enormou'i tran^\erso strains duo 
to the weight of the body and load and the heavy jolts on a rough 
country road, and constant s<‘vere friction, the wood should be very 
strong, hard, tough and clastic. The best les are furnished by 
AfWfji'issuH latl/oliaj sal, sundri, babul and C^lea ferruginea, W hen 
th(* ends, on which the whecds revolve, are of iron, almost any 
strong hard vrood will au^jwer for the intermediate portion of the 
axle. 

The poles and shafts of cart" and wagons drawn hy oxen should 
he very strong and elastic, tlie he.st woods to U'^e are ihgeinia dal^ 
}ier(jioideis^ J)nKy}i/ro8 A/el iUUKri/ Ion and sdl. Th(‘ polo" and shafts of 
carriages have to he light, and therefore thin and extremely ‘strong 
and elastic. The be^t Indian wootl for the ]nirpose is sundri ; 
but Jhospyros A/idanoxylon^ Anogeif*i^u^ Jati/olia^ \ariou‘5 species of 
Grewia^ and w(‘ll-selected and seasoned bamboo, are also found to 
be excellent and are used on a large "cale. 

The framing of carts and wagoii" must be made of very strong 
wood that bolds well at all joint" without splitting or breaking off. 
The wood in th(‘ frame-work of carriage" mU"t also he "trong, and 
for son.M kind" of carriage", "iich as phatUoii", it should also be 
naturally cur^ed. The r(»st of the body of every kind of vehicle 
may he made of any light wood that is "trong enough for the 
part wluM'e it i-^ u ed. For carriage" every hit of it should be 
thoroughly sea"(tiicd and not liable to split or warp, or to shrink or 
expand in an evcc"."ive degree. T<‘ak aiisw'ors excellently all re- 
quireineni". Tho"e portion" which are not painted mU"t possess a 
hand"ome grain and colour. 

A\ hat has been said wdth regard to cart-? and wagons apply, 
wdth ohviou" modifications, to w hcel-harrovv", hand cart", &c. 

As regards railway carriages and waigou", the wheels, axles and 
framing of the floor are of steel or iron. Tlie sides and roofs are 
usually of wood of the very he"t quality — usually teak. 

Ouii carriages arc subject to much more severe strains than 
any other cla.ss of vehicles. Hence great eare mu"t be exercised 
in choosing wood for them. Those portions on which the guns 
rest must also be very hard and tough, so as to resist friction 
well. 

Pledges must be as light as possible. Hence only the strongest 
woods should bo used. The runners are subject to enormous 
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friction ; they are thereToro armed with removable soles, about 
} inch thick, of some extremely hard wood. In the Western Him- 
alayas Quercus dilatata furnishes the best soles. 

Ahticle 8. CoorBRs’ Wood. 

The cooper makes casks, barrels, tubs, pails and buckets for 
holding both liquids and dry goods. For holding liquids the 
wood should not he so porous as to allow any appreciable quantity 
of the contents to filter tlirough. Moreover, it should not com- 
municate any unpleasant or undesirable taste or odour to the 
contained liquid, nor impart any objectionable colour. Certain 
dry goods must al>o be similarly protected. Portable casks that 
are to contain liquids inu.'^t be made of very strong wood, because 
of their great weight when full, and in onhT to withstand the 
constant violent shocks to which every portion is exposed when- 
ever there is a jolt or shake ; and it mu'^t lx* remembered that 
the slightest crack or flaw will cause the liquid to run out. 

The large quantities of rum and other spirits di>tilled in India 
and the rapid growth of the brewing indu*'trv in (‘very part of the 
country, will soon require a large supply of staves for casks and 
barrels. The staves should always he sjdit, but English brewers 
seem to be indifferent to whether tho>e they use are sawn or split. 
For a hogshead are required 

20 staves 3' 3'" x ti'' or 5" x 1^'' and 
10 head-pieces 2' x 8' or fi" x 

The head-pioce" are the stave^^ that go to form the top and bot- 
tom of the cask. Before they can he put together the staves have 
to be properly shaped and shaven, tbo^o forming the sides of the 
cask being kept thickest and broadest in the inidtlle. When thus 
prepared, tlitise latter are 3' 1* x 5"' (in the middle) x 1^". The 
head- pieces are reduced to a thickiie.ss of inches. 

Owing to want of enterprise the doubtless numerous kinds of 
Indian woods suited for cooperage work have hitherto remained 
unutilized. \V(» cannot therefore do better tlian adapt from Bop|>e’s 
'Fecknolof/ie Furentu re his excellent description of the manner in 
which cask staves are made in France. 

The staves are made principally in tins forest, since wood is split 
most easily when it is frosli felled ; also because it is not every 
piece of timber that is adapted for the purpose, and in the fore.'*t 
itself the workmen can b(5st choose only what is really suitable, and 
can often utilize the tops and butt ends which the sawyer rejects. 

Three tools are used— an axe with a broad flat head like the 
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back of a wedge, the divider and the shave, 
dearly represented in Figs. 13 and 14 below. 


The last two tools 


are 



The stave maker’, bench {F rg. 15) consists of the fork of a tree 
Fig 15 



fixed on three stakes firmly driven into the ground. 

axe Sa^rt ^ the 

(%. 16) ^ quarter, if largo enough, into sectors 

with a wooden mallet now comes into requisition, 
sector k portion of each sector is removed, and the 

split tangentially into pieces of the width of the staves 
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to be made. These pieces are fixed on the bench as represented in 
Fig, 15 and finally split up into staves. ‘The divider being driven 
into the wood, the slit is extended by pressing on the handle 
and pu«5liing the blade in further as the wood ‘Splits more and more. 
To facilitate this process it may be necessary to use the mallet now 
and then. The staves may be taken off by •splitting the sections 
radially or along the lines of the medullary rays as at (a) in Fig. 
Ifi, or along parallel lines as at (5) and (c). The faces of the staves 



Method iif ephtttng v ood 1»r ra*k ^tnrpM 
( \fttr Hoppe 


obtained by the former method are made parallel ^^itb the shave ; 
thi*^ method hence a more \\a^t<‘ful one than the other. 

On the continent of Europe manual labour i^ ^ometiinc*^ replaced 
by «*p(*cial machinery, which turii'^ out ‘-ta\eH of much truer 
shape and •'ize. But tlie action of •^uch machine'^ partly a split- 
ting, partly a cutting one. 

In England the sta^e-< are cut with cinuilar «aw‘», and, after 
being ‘^haved on oiu', the tutiire inner, le, an '^teamed and pre*?- 
sed to the recjuired curvature. Thi'> prat lict* obtain-* aUo at Bor- 
deaux, being not (jnly miich ea**ier than ‘*phtling, but affording 
the advantage of utilizing ^ea^oned wo<m1, 

Wooden hoops are now «*eldom ux-d. They are furni^he<i by 
pole-* and sapling-*, young ‘•ti)ol-‘«hoot‘- lieing th(» best. If poles 
are utilized, they are tir-t trimmeil **traigbt ami clean, and then 
split. The bool)** are made by forming thmn on blocks of the re- 
quired girths while the w’ood i** -till green. If it has boon allowed 
to dry, it mu-t be •‘teamed f»r •-oaked in v\ater. Hoop** for pail® 
are always of rectangular section (al)out X ^i")j and arc sphf- 
from pieces of large diaim-ter. 

From what precedes it i*- evident that the wood used for cooper- 
age purposes must have ‘-traight and parallel fibres, and be quite free 
from knots and other flaws and from every kind of unsoundneM* 
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Article 9. Split wood fob other fubfoseb. 

Split wood is used for shingles for roofs and walls, for rudders and 
oars, for trenails and pegs, for drums and sieve-frames, for veneers 
and thin boards, tor matches and match-boxes, for musical instru- 
ments and for lead pencils. 

1. Shinffles, 

Wooden shingles can be u-^ed only in cola dry climates where 
snow li<‘s in winter. Actually tladr emplo\ inent is confined to the 
Western Himalayas, where the wood principally used is deodar, 
which is not only very durable, but i^ aKo light and easily split. 
Pinits hmffi/olia and e.creha are aKo largr ly u^ed, and to a certain 
extent also the spruce and the siUer fir. 

2. Rudders and oars. 

The woods Used must he highly elastic, very strong and durable, 
and not given to warping and splitting. Whero teak is obtainable, 
that specie^ alone is U'^ed. On livers in Xurthern India the paddles 
are niad(‘ of «*al and sissu principally. 

3. Trenails and 

TrenaiN are made of tc'.ik, since they mii-t, if poS'^ihle, he more 
durahl(‘ e^t‘n than the rib^ and sides of the ship. They are from 
Iti to inch(N long and 2 to 2V inches thick. 

Shoe and boot-maker'* ami furniture-makers consume a very 
large quantity of wooden peg'*. Any wood will do for pegs, 
vhich tough and sirvnig ; it need not he hard, ami yet it mu»t 
nc't he "o soft a" to get flattened out when being driven in. An 
e.i'^y way to te^t wooden peg" i" to bite the end between the teeth ; 
unsuitable wood is easily bitten out of shape. Information re- 
garding the specie.s us(‘d is required. lhimho»> }^eg^ are very 
largely used hv carpeniers. 

In thi" place may also lu mentioned skewers for trussing up 
meat. Ikimboo of any kind seems to be the most suitable wood 
for the pur})o.se. 

4. Rnims , suTe-fratnes and b md-ho.res. 

The Indian doiible-lieaded drum is made out of a whole piece of 
wood hollowed out ; but the single-headed drum is, like the frames 
of sieves, made of a single liand of split wood. One of the be&t woods 
for diums is the Pterocarpvs Marsupium^ w hich is remarkably son- 
orous ; but any straight, even and sufficiontly close-grained wood 
will be suitable. For sieve-frames the choice is less restricted, 
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and a soft wood, provided it is tough enough, will answer. The 
bottoms of coarse sieves are often made of woven strips of bamboo. 

Band-boxes can be made only of woods that split well and can be 
easily bent into shape. The wood may be split into sheets as thin 
as the wood in match-boxes, or into boards nearly half an inch 
thick. The best woods for the purpose are conifers, on account of 
their long fibre and simple uniform structure. 

Under this head we may include the wood used in the sheaths 
of swords, knives and daggers. Simal is largely used for the pur- 
pose when coniferous wood is not obtainable. 

The boards and thin sheets required for the purposes treated 
under this head, are most easily split with special machines, a most 
effective pattern of which will be found briefly described under the 
next head. 

5. Veneers and th in sheets of wood for various purposes. 

For veneers only ornamenial woods that are also close-grained, 
tough and elastic can be used. They are often sawn with thin 
band saws, but they are best obtained by a process analogous to 
splitting. The Plessis machine is one of the most convenient and 
effective for this purpose (see Fi^, 17). It consists essentially of 



■'nacht>t*‘ /tn- out thin ikerti of wood 

(Atffr Jtopps), 

fa) PiannKj non \b), lien to present shoft r; 
wood fjom hj oaking or gpHHing tiJT trrogvlarlg 

a heavy planing iron (a) working vertically on two guides, which 
can be shifted about horizontally, so that the edge of the blade 
may be moved along any given curve. The heel (6) moves pari 
passu with the plane, and, as it presses up against the sheet of wood 
being cut out, prevents the latter from breaking or tearing. The 
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wood to bo troatod is first cut up into billets of the required length. 
These billots, before being placed on the machine, are roughly 
squared and thoroughly softened by steaming. As soon as a billet 
has been cut up, the sheets are all put into drying presses heated 
with steam. They remain in these presses for a variable time, the 
average being about one minute for every one-twentieth inch of 
thickness. 


6. Wood for matches and match^hoxes. 

For matches wo require wood that is easily split and burns steadi- 
ly with a flame. It should, therefore, bo soft. Conifers answer 
host. Match-sticks, or splints as they are called, are made from 
solid blocks cut to twice the length of a match, and having a square 
section of about 3 inches side. The blocks are first steamed and 
then placed in a special machine which knocks off several splints 
at a blow. The splints arc dipped at both ends into the ignitible 
composition and cut across in the middle when dry. 

The boxes are made of any soft wood that splits easily. All 
knotty jmrtions are removed, and the wood is divided into small 
parallelopipeds of square section, which are then split by a special 
machine. Before the thin boards are pasted into the form of the 
box or cover, they are smoothed inside a revolvin^^ hollow roller. 

7. Wood used for certain musical instruments. 

These instruments comprise those of the violin class, guitars, 
mandolines, zithers, and sitars. For them the fibres of the wood 
should 1)6 cut through as little as possible in order to preserve 
th(dr sonority. The wood should bo comi)letely free from every 
kind of flaw', and the grain should bo straight, parallel and uniform, 
so as to secure even vibrations throughout and to prevent warping. 
The wood .should also be thoroughly seasoned, and as little as pos- 
sible liable to change of volume with alternations of moisture and 
drought. Tlie Indlios or sounding boards of the instruments are 
best made of conifer wood, while the sides may be made of some 
harder broad-leaved species. It is superfluous to say that sitars 
are the only instruments of this class made in this country. 

7. Wood for leadrpencils. 

The manufacture of lead-pencils is an entirely new industry in 
India, there being only a single factory at Poona. Wood for lead 
pencils must bo oven-grained, without knots and, while tough, 
ucvortholcss easy to cut with u knife. 



140 


NOTES ON THB UTILIZATION OF FOUKSTS. 


Abticlb 10. Wood fob yabious abtioles wbouoht with adze 

AND 011I8EL. 

Such articles arc the backs of brushes, saddle-trees, shoe-makers’ 
lasts, bowls and platters, spoons, moulds, rakes, clogs, toys, idols, 
gun-stocks, <fcc. For all of them only wood that does not crack 
or split or warp must be used. For the majority of them tlie 
wood should also be hard and tough. Wood used in any kind of 
saddlery must, in addition, be elastic. 

Article 11. Wood foe TURNrxo and moulding. 

For both these purposes even-grained wood that takes a good 
polish is sought after. In mo*^t ea-es handsome colouring and 
marking are dt^siderata. Ebony is perhaps the best wood we pos- 
sess, but we have a host of other extremely valuable wood" — satin 
w’ood, blackwood, si>.sii, tun, teak, jiadouk, zebra wood (ristachia)j 
Pterocarpus spp., b(»x, sandal wood, Ac. 

Article 12. Wood fob enobavino and carving. 

For wood engraving we require wood that possesses a ]>erfectly 
uniform texture, is close-grained ("o as not to absorb inks and 
colours too freely), and is so hard and tough that the sliarpe^t 
edges that can be cut withstand- the heavy pressure to which it is 
subjected in the press. Ilox i" pre-eminently the engraver's wood, 
hut for rough wood-euta any sutliciently even grained and compact 
wood will answer. 

For car^ing and ornament'll relief work similar wooil is required, 
although the texture* need not be so uniform and close or tin* grain 
so hard and tough. For oj)en carving the wood should possess 
consideral)le transverse strength. Teak, on account of its durability 
and colouring, i" greatly priz(‘d ior all kinds of carved work. 
Sandal wood and ebony arc used for fine ornamentation. Other 
good woojJs arc* si>sn, blackwood, walnut, satin vsood, Atihm corc/i- 
/b/ta, Slephegynt' parrifulia^ llolarrhetui ant uly scut rrica^ W'riyhtia 
spp., maples, and a great many other specie". 

Abticle 13. Wood fob paobino cases. 

The characters common to all woods us<*d for ])aoking cases arc 
tliat they .should he easily worked, light, yet strong enough for the 
piir[>o.se to be served, soft enough to allow nails to be driven in 
without splitting, and uot liable to stain or taint or otherwise 
injure the contents. Deodar, althougli an oxccdleiit wood in every 
other respect, is generally too oily and strong-.scenied fur auy 
purpose. 
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One of the chief Indian industries requiring packing cases is tea 
manufacture. There are several sizes of cases to contain definite 
weights of tea, but in ajl the boards are only ^-inch thick. 

According to Mr. Gamble the common tea-box woods in the 
neighbourhood of Darjeeling are tun, Dualxnuja sonneratioides, 
simal, Canarium hengalen»e^ Anthocephalun Caclamha, Acrocarpua 
f rdxinif alius ^ Tetrameles nudlfora^ Ater Comphellu or Irevigatum^ 
Kngelhardtia spicata^ Echhioraipns daagearpus^ JSgssa aeaaiUJlora^ 
Machilas edulis, and lieilschuiiedia Raxburghiana, 

In the Debra Diin mango ih the only wood in which the planters 
pack their tea, although there can be no doubt that numerous 
other woods will be found to be equally suitable. In ( lihota Nag- 
pur even such an interior wood a«* JiosxreUbi st^rraia is employed. 

Information under tlii'^ head i^s requirc‘d from the tea district's of 
Assam and Cachar, Kuniaon ami Kangra. Besides the qualities 
essential to all kinds of wood used lor packing cases, wood for 
tea boxes must also j^ossoss the necessary one of not corroiling the 
lead lining. Green wood of most kinds has this injurious eftect, 
notably Krythrina and the wild mango, and, according to Debra 
Dun tea plant(*r.s, also Pinii'< longl/oUa, Ttsik is used in some 
places, but it is far too valuable a \\oo«l to be \>asted on tea boxes. 

Opium manufaetiire aKo retpiires a very large tpiantiry of wood, 
BoswfUia sen'ota b<dng chiefly employed. The wood of this spe- 
cies is not at all strong, but as it seasoms very slowly, it is proba- 
bly useful in keeping the opium moist. 

AuTICLE 14k. Wool) FOB AGKlCrLTURAL AND GARDEN PURPOSES. 

Dnd<T this head we have ploughs, harrows, hoes, clod-orushers, 
rollers, ])ol<‘s ;uid laths for training climbing plants, thorn fences, 
ralv(‘s, hay tork.s, tool handles, Ac. 

The plough is madi* of any hard and strong wood that consi>ts 
of the stem and a large branch making tho required angle with it. 
In teak-producing districts that species is almost the only wood 
Used on account of its great durability, and tho ease with which it 
is worked. In the Himalayas varioms species ot oak are utilized. 
Sal, si.ssii and babul also make excellent ploughs. The shatt is 
made of any strong, ilastic wood, the best being Ougelnia dalher-‘ 
gioides^ Diosjiyros Mela noxy Ion ^ sal and species of Anogeissus. The 
yoke is made of the same wood as in tho case of carts. 

Bullock hoes, being confined to the teak-producing provinces, 
are made of teak, tho shaft and yoke being ot tho same woods as in 
the plough. 

In liarrow's aiid rakes tho teotli must be made of some strong 
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tough wood that wears well under constant heavy friction. Sissu 
^and babul are the species mostly used. 

For clod-crushers and rollers any hard and heavy wood will 
answer, the .heavier the better, such as Hardvoickia hinata^ B^l, 
Meaua ferrea^ babul, &o. 

Small wood is so cheap and easily obtainable in most parts of 
India, that for poles and other supports for climbing plants any 
wood that will last through one season is considered good enough, 
except in the case of well-kept gardens and orchards, when only 
the most durable woods, such as teak, s41, <fec., are used. 

Forks for hay-making and for lifting up branches (especially 
thorny ones) for hedging purposes, consist of a single stem ter- 
minated by two equal branches starting from the same point. 
The wood should be light and at the same time very strong and 
tough. The same qualities are required in wood for the handles 
of picks, hoes, spades, shovels, axe'^, Solid banil)oos are excel- 
lent for axes, hoes and picks, the thicker end being cut just below 
a knot that cannot slip through the eye. Species of ZizyphvB 
and Grewia also make very good tool handles. In the Western 
Himalayas axe handles made of Cotoneaater bacillaris often last 
three years. 

ABTICLE 15. TiHBEB FOH VABIOVS IflSCXLLANEOTJB PUBP08X8. 

There is a very large demand for lance staves in every military 
country of the world. Straight, solid, gently tapering l^ainboos 
are unrivalled for this purpose, but they are extremely difhcult to 
procure at present, and the German army is now adopting hollow 
iron instead of wooden staves. 

Wooden combs are in universal use among natives, the woods 
used being box, ebony, Stephegyne parvifoluiy Adim cordifolia^ 
sissu, bamboos, several GardeniaSy and several other species with 
straight and uniform grain. 

Wooden hat pegs are to bo found in almost every house fur- 
nished according to European ideas. Any wood capable of being 
turned and of taking a good |)oliHh is suitable for ibc purpose. 

Handles for chisels absorb a fairly large? quantity of small tim- 
ber. Tenninalia tomentosay khair, sissu and teak are very general- 
ly used, the first two being the best. 

Anvil blocks and blocks on which butchers cut their meat require 
a hard tenacious wood, sal and babul being excellent for the 
purpose. 

The manufacture of walking-sticks consuinos a considerable quan- 
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tity of branch wood and saplings. Amongst monocotyledons wo 
have canes, bamboos and palms ; amongs tdicotyledons we have 
oaks, cotoneaster, ebony, Mimusopa indica^ Alanyium LamarcHij 
Prinsepia lUilis, &c., &c. 

Abtiolb 16. Wood fob basket and mat-hakiko. 

Bamboos and canes are par excellence the materials for making 
baskets and mats. The bamboos should bo cut for the purpose 
before they are a year old, as they afterwards become too highly 
lignified to split well or to bend and take new shapes easily. 
DicotyUnlons largely employed for basket-making are willows, Vitex 
Ni\gu7ufo, h'yctayitiwa Arhor-tTiatis^ Ilornonoya riparia and numer- 
ous other shrubs forming a profusion of long, twiggy, highly flexi- 
ble shoots. In every case the wood should be used in a green 
condition ; the fresher cut, the better. Wood for basket-making, 
although flexible while green, should become fairly rigid when 
dry, in order that the articles made from it may keep their shape. 
For this reason climbers are seldom suitable for the purpose. In 
the case of dicotyledonous species stool and pollard shoots furnish 
the best material. 

Abticle 17. Wood used fob the makufactube of packing 

IfATEBlAL. 

Thin shavings of wood are now coming largely into use for the 
packing of brittle articles. This wood wool, as it is called, is very 
rapidly prepared by special machinery, which will work up pieces 
us small as -^-inch in thickness and fl inches long. The softest 
woods, possessing long, straight and parallel fibres, will furnish 
the best material. 

Abticle 18. Textile wood-fibre. 

Wood wool, as described in the preceding Article, is digested 
in a solution of sulphuric acid in hermetically sealed, slowly rotat- 
ing boilers, the encrusting matters being thus separated from 
the cellulose, which becomes white and lustrous like silk. These 
thin strips of fibre are then dried in special ovens, in which they 
acquire groat toughness and elasticity. They are now moistened 
and passed between grooved rollers, which, in flattening them out, 
displace the fibres to such an extent that little twisting suffices 
to separate those last from one another. In this condition the 
fibres may bo spun and woven like cotton or flax. 
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Article 19 . Wood pulp. 

Paper consists of cellulose with some sizing substance added in 
order to prevent ink from running. Hence, if we remove from 
wood everything but its cellulose, we get paper-making material, 
or, as it is called, paper stock. Paper made entirely of wood stock 
is, with the sole exception of that manufactured from young half 
lignified bamboos, rather brittle and coarse-grained ; but, on 
the other hand, it takes a cleaner impression and wears away the 
typo loss than printing paper made from linen or cotton rags. 
Moreover, wood pulp is Aery much cheaper than stock prepared 
from rags. Mr, Routledgo, the great paper manufacturer, made 
samples of paper from bamboo stock, vhich \>erc equal to the finest 
qualities of linen and esparto paper. 

Wood pulp is not only used by the paper manufacturer, but 
serves for a variety of other purposes. Bv penetrating it with 
special glutinous substance^ and subjecting it to high prc'^^iire^, it 
can bo made as hard and as durable a^ one pleanCH, and be inouldcHl 
to any shape. Picture-frames, toys, ornaments, <^c., are thus 
made ; also slabs, \Nhieh may be substituted for boards and planks, 
and are practically unbreakable, and cannot warp or split e>en in 
the mo^'t trying surroundings. In America "olid raiK\ay-vagon 
V heels are made of a skeleton of steel vith specially prepared 
wood pulp forced in between under great ])re^‘'Ure. Sueb wlieels 
last \ery much longer than purely iron or st(‘(‘l ^\heel'«., and, being 
of much more elastic material, jiroduce \ery little jar, and minimise 
wear and tear of th<* rolling sto<‘k and permanent wav. The loose 
fibre is used for stuffing cushions, us packing material and for 
filtering water. 

The pulp may he made either f I.), by physical means^ by rending 
a-'Under the filires between grind-stones, or (II.), by sejmrating the 
fibres clieiiiieally by maceration. 

I. TiiK Physical ruo(’i:ss. — The wood should bo fresh-ent. It 
is first barked, divided into short sections, about a foot long, and 
split up, all knots and decayed portions being removed. The small 
pieces are then broken and ground up in the mill, through which 
a constant stream of water is kept flowing. Tin* water carries 
off the broken fibre and dissolves away all clogging substance^. 
The coarser portions carried dowm by the water are separatoil by 
a special contrivance, and ground down again to the necessary 
fineness. When the reduction is complete, the snperfluous water 
is removed, and the pnlp is sorted out info different qualities ac- 
cording to its fineness. In Germany alone over (>,000,000 cubic 



N0TK8 OM THE UTILIZATION OF FOllBSTS. 


145 


feet of wood is made into pulp by this method. The pulp thus 
obtained is used principally as paper stock. 

11. The Chemical pnocKss. — The wood is divided into billets 
and harked. The billets are then sliced obliquely by a special 
cutting machine into pieces about ^-inch thick. Those pi(‘ces are 
passed between fluted rollers, which bre.ak them up into chips 
about i-inch long and from ^ to ;J-inch thick. The chips are next 
put into pierced iron barrels placed inside a large boiler. The 
boiler is then hermetically clo>ed and completely filled with a 
strong lye of caustic soda, and fires are lighted below. After 
from tlir(‘c to four hours, during which th^ pressure of the steam 
inside reaches a inaxinuim of about 10 atniosphcre«i, the process of 
digestion is oom}»lete, the fires are put out, and the boiler is 
emptied and opened. The contents of the barrels, which is now 
pure cellulose (the inaciTation ha\ing dissolved away all the coat- 
ing and cementing substances), an‘ thoroughly washed with plenty 
of water, refined and bleached, and pas>od between several sets of 
rollers, from ibe last of whieh the entire mass i^^sucs forth in ap- 
p(‘arance resemhling a large sheet of fell. The sheets, while still 
moist, are sprinkled over with .sand and rolled up and formed into 
hales. 

From the lye after it leaves the boiler, and from the first wash- 
ings, from 75 to 80 per cent, of the soda is recovered and can he 
Used over again. The nnhstanco ohtainod hy this process is the 
])ure eelluloso of tlie wood in an unbroken condition, and is, there- 
fore, not only adapte I for paper “lock, but also for the manufacture 
of pressed articles, for stuffing cushions, for packing, for filtering, 
<Vc. The yield of cellulose hy this process is roughly 25 per cent, 
of the air-dri<Hl w eight of the wood. 

Mu. Itoi ILEDGK'b METHOH of PUEPARiyG BAMTIOO FIBRE FOR 
fapek stock. — Acconling to this gentleman the 3 ’oung bamboo 
eulins, while* they are still sciiii-herbaceoiis, should be passed be- 
tween two rollers resemhling the rollers of an ordinary iron sugar- 
c*ane mill. This crushing pros.ses out all the sap and glutinou.s 
substances, and reduces the culms to the coudition of long flexible 
ribbons, wdiich, after lM*ing dried, can be made up into easily ex- 
portable bales. The cleaning and bleaching processes can be effected 
a-t the regular paper mills as in the case of rags and raw fibres. 

Wood suitable for paper stock. — Dark-coloured woods are 
always unsuitable, sinc (5 their bleaching would be unnecessarily 
laborious and costly. Hoartwood is also inap[)ropriate, firstly, on 
ticcount ot the dark colour, and secondly, on account ot the encrust- 
hig matters that cause the sapwoud to become hoartwood. It is 
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oyident that the wood should also not bo too hard. Poplars, wil- 
lows, the firs, most of the pines, species of Sterculia, Boswellia^ 
and other soft and rapidly growing species will doubtless prove 
excellent for the purpose. The best wood is furnished by stems 
not exceeding 1 foot in diameter. 

Section II. — Firewood. 

In spite of the innumerable different requirements of the popu- 
lation in respect of timber, the demand for firewood is many times 
larger, and will not only remain so, but will even increase in 
greater proportion with advancing civilisation and wealth and 
higher prevailing standards of comfort. C’onsideriiig fuel for 
cooking purposes alone, the annual consumption, at the very mo- 
derate daily rate of 1 lb. per bead per day, must already exceed 
300 millions of solid cubic feet. Insufficiency and badness of com- 
munications keeps down the demand as well as tlie supply brought 
into the market, and millions of cubic feet rot or stand unprofit- 
ably in the forest owing to impossibility or prohibitive cost of 
export. 

Firewood may be used for two sets of purposes, viz,, (1) directly 
for the heat and light it gives out in burning, and (2) indirectly 
for certain products which form when it is burnt. 

(1). Wood burnt for heating and lighting purposes. 

Wood may bt 3 burnt until it is consumed, or it may bo burnt 
only to a limited extent and converted into charcoal for future use * 
Wood charcoal gives out the highest calorific effect of wood, 
and is hence alone used for smithy and foundry work and for other 
purposes which require not only a steady and prolonged, but also a 
very intense, heat. For glass-making and ore- smelting also charcoal 
should exclusively be used, but owing to the primitive condition of 
the arts in India, the hardest and heaviest woods are sometimes 
employed. For the production of steam (us for driving machinery, 
soap-making, laundry work, &c.), charcoal is the best, but with 
a strong draught the harder woods yield completely satisfactory 
results (the softer woods are not used at all, because they bum too 
quickly, and hence do not maintain a sufficiently steady heat). 
For the kitchen also charcoal holds the first place, both on account 
of the even heat it gives out and for its burning without smoke. 
Hence the exclusive use of charcoal for roasting, baking and 
grilling ; hut when wood can be used, the choice between the soU 

* The mauufiicitire of charc^Mil will be de^criUHl in tlvtaii lu Puri 111. 
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find light and the hard and heavy kinds depends on the nature of the 
food to be cooked according as it requires a quick or a slow fire. 
The baker, the potter, the tile and brick-maker, the lime-burner, the 
stoneware nianufaetur(*r, (tee., require a fuel that burns readily and 
gives up all its heat quickly, and hence prefer the setter and 
lighter woods, lor warming purpose^ the be^l adapted are the 
heavy woods, that are not reduced to a«bes at once, but form 
large masses of glowing charcoal, and which do not crackle and 
splutter or emit clouds of black pungent or malodorous smoke. 

Ill the Himalayas the ro'^in-gorged wood of pine and deodar 
stumps split u[) into chip^ ami >plinters, and burnt in a chafing 
dish in place of a lamp, gi\ing out both light anil beat. Dry 
liamboo", bruised so to become full of numerous l^ng cracks, 
burn like torches, and are so u^ed b\ night tra\ idler*' through the 
jungles. The greum branedn^^ (if the torch tree {J.rora parvijiora) 
are also used for torches. 

(2). Wood burnt for the products oj combustion. 

When wood is burnt (dry di'^tilled) numerous suhbtanccs are 
giv(‘n off in the smoke and vapour-*, such as lighting gas, acetic 
acid, wood spirits, ether, creosote tar, ])iich, soot, (tec., the quanti- 
ty of these substances incivasiug with the tempi'rature to which 
the wood is raised, he., with the rapiditv of the uistillation. In the 
ashes, >ve have potasli and various other salts. The woods that 
constitute the best find al-o yield the largest quantity of acid, 
small hraiKdi wood Ixdiig the ricdiest. Tar and pitch can ho 
obtained in r«*munei ative quantities only from resinous conifers. 
The destructive* di-tillation of wood is usually eftecHMl in large 
iron vesstds conneoted with a c»ondeii-'er. Tar and pitch may be 
easily made by heaping up the w'ood to he burnt in a pit, at the 
bottom of wliieli there is a receptacle or a hole in coiniiiiinication 
with a receptacle. After being filled, the* pit should be very nearly 
closed with sods, only a sumH opening in the middle being left in 
order to admit a sufficient supply to maintain the wood at a glowing 
heat. The wood should lie split up small. As the wood burns the 
tar and pitcli run dowui to the bottom and is thus collected. 

(7o he continued^*, 

ON THE TREATMENT OF RAM BOO FORESTS. 

I^ noM 15 to 20 per cent, of the total revenue of the Central Circle, 
N-W. Provinces, is derived from the sale of bamboos. The 
question, therefore, of the rational treatment of bamboo forests is of 
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importence. There are apparently no works to which reference can 
be made on the subject, and personal experience is acquired slowly. 
It is in the hope that the mctho<l of treatment adopted in other 
Circles and the observations made by other Forest officers may be 
made public in the “Indian Forester” that the following notes 
are forwarded to you. 

In this (Circle the question of framing the most suitable rules for 
regulating the cutting of bamboos, which here connist entirely of 
Demi roca la nuts st rictus^ ha^ occupied the attention of Forest officers 
for some years. Numerous case-? of overentting were fir^t noticed 
by Sir D. Brandis during hi** last inspection tour in and it is 

likely that at that time many more accessible portion^ of the (’irelo 
were overcut, whiUt the Ic'^s aecensihle were practiwilly iinworkwl. 
The result of thi> loeali/atiou wa> evident in the poor (jualify of 
bamboo exported, a large ]»ereentage consisting of shoots of the 
year which **hri\ell(‘d in drying and had a low market value. 
Again, the arrangement of the price list favoured the export of thin 
bamboos, so that exporters found it prolitahle to cut the upper |K)r- 
tion of the stem, lea\ing stum[>' from 1) to 5 f(‘et high standing in 
the clumps, and such clump** became in a few years inextricably 
entiiiigled, that it was almost impossible to extract full-sized 
bamboos. 

The first attempt made to favour the production and growth of 
the bamboo wa^ by altering the price li^t so a> to make inferior and 
thin stems no more profitable to the exporter than good (juality 
stems would he. Thi*« measure was indispensable, and ga>e tho 
ndief it wa*> inten<led to. At the .same time a general order was 
Fsiied that four stems -should ho hd't standing in each clump, the 
idea being that it wa^ necessary to stop the j»raetiee of rutting 
cliimj)« down entirely, and that in all jjrohability the four steins 
left would he the immature shoots of the >ear. This measure was 
insufficient ; it proved extremely diffieiilf to (‘iiforeo, and it was 
found that if four stems were lett, th(‘y w(‘rc not iieee'*sarily the 
shoots of the }ear, and were indeed in most case^ poor miserable 
shoots of no U'>e to the exjiorter and of little to the panmt root- 
gystem. One good, however, did accrue from this fir**! attempt, 
and that wa-i the establishment of a more ])erfeet system of regis- 
tration by means of passes issued by the Ranger ensuring the 
responsibility of cutters for damage done in the areas mentioned 
in their passes. The failure of the first j»rotectivo measures was 
necessarily followed by more >tringent rules founded on exjMjricnce. 

The second system consisted in (i), division of the forest into 
blocks to be closed for varying periods until the most suitable 
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rotation is (li*icovore(l, (ii), proliiliition of cutting stems of the year, 
(iii), prohibition of cutting any stem at more than 1 foot from the 
ground- Beyond this s^^inie forests ^^hich, from having been open to 
rights and easily accossilde, had l>een A\oefuIIy ahu‘'ed, were clo^'ed 
outright for a term of years to j»ermit tlie exhausted bainhoo stock 
to reeoup. In those days re\enu«* is of iniportanee. when 

the Forest offieer is pledged to show that niprovemont of forests 
and inere.ise ol ineome go toerc^rher, it re^juired sf)]no hardihood to 
initiate ‘•iieh dra'^tie reinedio'* lilvel\ , Iw cio'-ing a large percentage 
of pnuluctive area, to rcsluee re\enne at a correspemding rate. But 
fortunately, demand being brisk, these rule-, issued at a risk, have 
iiad the efiec’t of opening out the less irennented torests, and 
ie\(‘uue has not falhm off, tliougii th#- quality of material f‘X])orted 
and the sUinding eroj) is gn*.itly iin])!o\(Ml. The working plan 
for bamboos at pre-ent in forc(‘ in this (’irele eonqiri-es tlnu-efore 
(i), a -y-teiii of pass(»^, (sacb cutter being per-onalh respon-ible 
for lh(‘ tract mentioned in his pass; (ii), th(* arr.ingement of the 
price list so that no ad\antage is gained by exporting inferior 
})rodue<‘; ( iii), tlie closure of e(‘rtain bK>cks annually; (iv), charg- 
ing a higlier nite for bamboos extracted from blocks closed to 
cutting during the prt'vioiis y‘ar ; (\), prohibition of cutting 
sterns of the year, and (>i), prohibition of cutting any stem higher 
than 1 foot from the ground. 

(lauses (i), (ii) and ( v) call for no remark, and the advantage of 
the pr(diihition under clau-e -elf-e\ ident — iit any rate there 

is no ajipnrent adv uitage in leaving d to 5 feet of good huiiiboo 
to w ither graduallv, its pres(‘iiee cannot protect the young shoo ti> 
for more than a tew hours, wliilsf hy cutting close to the ground 
tlie clump lemaiiis ojien and clear, there is no chance of entanglo- 
inent prevein ing easy extraction in future years, and there is direct 
gain ill utilising the entire stem which fnHjuently provides two 
sticks wdierc one only wa^ formerly exjiorted. With regard to 
clause (iv), exfierience will show what is the best method of col- 
lecting the <*xliaiieed price. Auction sales are doubtless the most 
productive, but an* impossible wdien the forests are worked by men 
ef small means and without capital. Moreover, the sale of a 
monopoly ill any block might tend to fav'oiir ov^rcutting, that is, 
the exporter must add the price of his monopolv' to the cost of 
extraction and carriage, and tlie more material he exports the 
cheaper ho would afford to sell. On the other hand, there is diffi- 
culty in collecting an enliauccd rate from sevH'ral exporter*^, while 
the Bale of similar produce at various rates is confusing, occupies 
much of the Hanger’s time, and gives an ojieiiiiig for trickery. 
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The important point i'5, however, to dibcover whether the welfare 
of the bamboo and its revenue-producing powers are best served 
by (a), opening blocks for two years and closing for one year ; 
or (5)j opening and closing in alternate years ; or (c), opening for 
one year and closing for two. We wish to ensure to a clump the 
full term of its natural life, and during this period to remove as 
many marketable stems from it as possible without impairing its 
productive vigour. 

In the first instance, per cent, of the available area would 
be clo^'od annually, but it would seem that there are some objec- 
tions to this rotation — l.s/, of the area open to cutting one-half 
would have been under protection the previous sfa^^on and the 
other half open to cutting, cau-ing therebv a variation in rates; 
2n(/, giv’Cii a *-teady demand that i-* likelv to continue, opening 
6fi per cent, of the forest doe^' not 'sufficiently rc'^tric^ operation*^, 
and thereby drive exporter^ to the inacc(‘ssiblc localities ; and 
Srd, one year's protection after two years of heavy local cutting 
is probably not sufficient to maintain the bamboo in full vigour. 
If blocks are closed to eutting ever} third vear, the only prohibi- 
tion being under claii-'C (v J, vic , that '«feni‘* o! the y<‘ar are n(>t 
to be cut, and if at the same time it hap])ens to be to the advantage 
of exporters to remove many bamboos as pos'»ible, it is probable, 
or at least po*'sibIe, that at the close of two working seasons such 
blocks would contain only steins which had sprung up during the 
previou'^ autumn. The result of this treatment would prohahly be 
increased activity in the root^system, and the springing up of 
numerous "hoots during the ensuing monsoon in the natural effort 
to provide "uffitient foliage to support the life of the clump. This 
theory is borne out by ob-'ervatioii" iiiadi* tliis s^a^on, vvlieii it was 
observed that lower new stem" were pre"ent in a lore"! clo"ed to 
cutting than in one cut over in the prccc'ding "j»ring. It is, how- 
ever, likelv that a clump repeati‘dlv culled in, that is twice over} 
three veaiN, to produce an abnormal nuiiiber of now shoots, would 
be liable to become exliausted in the effort and ultimately die pn'- 
inaturely ; and for this rea"on it appears that the second rotation 
above noted has a deei(l(*d advantage. 

In the ease of closing and opening blocks in alternate years, the 
fact of the area being more restricted would lead to the extraction 
of all marketable stems if at all ac<*essible. The heavy crop of 
new steins consequent on clear-cutting would then have time to 
harden and be ready for the next rotation, whilst uniformity of price 
would prevail in the Circle, and the general price list could then 
be altered to mcol the needs of the changed circumstances. 
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Taking the third plan of two years’ rest after one year’s cutting, 
the advantage gained would be that a large proportion of the 
bamboo would be in its third year, and, therefore at its prime, 
whilst we could be perfectly certain that the clumps wore not 
overworked. On the other hand, the closure of so large u propor- 
tion of the productive area and <liininution of the new crop over 
that area (on the theory that cutting protiiioevS n(*w steni^) would 
doubtles'** be a serious hindrance to the income and unnecessary 
as a ])rotectivo measure. It is as^umoil in the above remarks that 
all the marketable stem'' in a forest open to cutting would be 
removed. Although this would not invariably be the case, yet 
this its the basis wo must work on ; for, in the first in-tance, it is 
permitted and favoured by our rules, and, in the ‘‘econd instance, if 
we intend to keep up the revenue from tlii" source, to supply the 
local market and yet to close ^ early from .30 to 50 per cent, of 
oiir productive area, we must expect to find that exporters will not 
lea^e much of value behind them. 

Tlie advantage of eloping a bamboo forest for more than two years 
is not at pre-'cnt apparent, except in those* special cases wdiere pro- 
longed ill-treatment ne(*es>ittites prolonged protection. It is pro- 
babl<» that in normal conditions the annual crop of new steins would 
be much ilimini^hed, and after the second year ihere is actually no 
improvement in the quality of the mature stems, but rather, in the 
opinion of merchants, a deterioration in value. But this and many 
other ])oints can only bo decided by actual experience, and it is a 
record of such exj erienees that wo are so badly in want of. As a 
rule natives are wonderfully ineajiable of accurate observation, and 
their stati'mcmts are not to be relietl on without further enquiry. 
For instance, the orders r(*gulatiug the height at which stems must 
bo cut are unpopulur, and it was generally assertetl that the death 
of the clumj) would follow such treatment. Yet the solid variety 
of bamboo used for ‘‘ lathi< " generally cut close to the root, and 
oft(‘n bolow the surface of the soil, and it has not been noticed that 
this has any injurious effect. 

The seeding of the male bamboo is a subject of w hich little is 
recorded. It may be theoretically correct to say that it flowers 
annually, but in practice it does not do so in this (>irele. Solitary 
flowering clumps may indeed be found every season, and in these 
clumps bonietimes one and soinotimos many stems bear flow’ors. 
But us a rule the bamboo flowers at long intervals over large areas, 
though not over entire districts, and when this occurs the clumps in 
these areas dry up and the ground is covered with seedlings. It has 
often been observed that clumps which have been so maltreated by 
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men and cattle as to be at the point of death, carry flowering steins, 
and it almost seems that the circumstances which infinence the 
seeding of bamboo are those which are conducive to the death of 
the clum[>, such as age, continued drought, or persistent maltreat- 
ment ; this would aUo explain the providential coincidence of bam- 
boo seed with famine years, as mentioned in Brandis’ Flora. 

It is a question for consideration whether fire-conservancy is 
beneficial in mature bamboo forests. It has biKjn observed that 
continued successful protection so favours tree growth that after 
some years the bamlmos die for want of light, anti it is in these cases 
extremely interesting to note the struggle made by the new shoots 
to reach the light above the tree growth. But this struggle ulti- 
mately endf» in failure. Pure bambo<» fore»U, which, however, are 
infrequent, are self-protective after a few , say 12 or 15 years. It is 
in this first period that protection is necessary, hut the absence of 
cattle is even more importiint than keeping out fire. Cattle graze 
during the winter months when the leaves are green, and probably 
often uproot the s(‘e<lliug-' when grazing, whilst fires occur only 
after the seedling has died down, and, if not very severe, do not 
seem to injure the root. Thor>e seedling-' in the immediate neigh- 
bourhood of the [»ar(‘nt clump, however, rarely escape destruction 
in forest not umler fire protection, a-' the dry bamboo burns with 
an intensity fatal to ino^t young growth in its vicinity. 

S. E.-W. 


THE FORESTS OP THE UNITED STATES. 

I. — The FoiiE.sT Hkuions. 

The general divi.'sion of tlje forest of tin Unit/ed States into two 
longitudinal belt*', viz., the Athmtic and l^aeilic hrlls, is a natural 
one, and ha^ long la-en adopted by American 8cienti>t.s. Between 
these two belt-, separated from thorn by a broad strip of pr^^irie, 
may be place<l a third, which may he ealled the North Ainericnn 
forest belt, and wliicli comprises the forests of the ranges east of 
the Bernardino Mountains. 

Within each of these Injlts, depending on latitude and altitude, 
are distinguishable four regions difl'oring in climate and vegeta- 
tion. It is tlie establishment of these four regions which is the 
object of this paper; and as they do not quite fit in with the 
hitherlo-publi^slied views of the American scientific world, it is 
hoped that this paper will also Imve the efloct of eliciting an 
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interesting discussion, and perhaps of leading to a definite settle^ 
inent of the quo-stion. 

The presont distribution of plants, especially of the forest trees, 
is the result of a slow struggle for existence between one another 
during many tlionsand years. There seems no r(‘ason for sudden 
changes, except from the action of man. Jlence the actual geo- 
grapliical distribution of plants may bo taken as constant for a 
long series of years to come. 

The vegoiatioii of the wliole glohe mu* l>c divided into several 
region^ running parallel to the equator, and differing in ('liinato as 
well as in flora, which indeed i> partly tht^ outcome of the former. 
Tbmce, where the climate is '•iifficHMitl} \\ell known, the lines oi 
se[)aration between the several region may he traced out even 
independently of the floral features. Thi*' method i's indicated 
where, owdng to jwculiaritif's of soil, typical representatives are 
replaced In other forms which ordinarily grow in difterent regions, 
such un pines in light >andy ^oils, or the ^wamp and white cedars 
in w(‘t ones. 

The houndarv between two regions is actually defined by a belt, 
th(‘ width of whi<*h varies according to the gradual or rapid change 
of climate and flora from one to the otlier. But for scientific 
])urposes such a houndarv is assumed to he a mathematical lino, 
that ought to coiuciile with a certain parallel of latitude, hut never 
actually does so owing to such causes the unequal distribution 
of land and w iter, the irregular eonfigiiration of the continents, 
A\arm and cold current>, diflerenccs in the [)rc\ ailing winds, (kc. 

Theie exists i very striking parallelism between Eastern Ame- 
rica and Eastern Asia, aUo between Western America on the one 
hand, ami Western Asia and Enro[>e on the other. The Gulf 
Stn*ain, alter running up along the soul h-<*a '‘tern coast of the 
Ameiieaii continent to N. L., turns off north-csist, sinking the 
w (‘stern coasts ol Europe, to which it gi\(*'' their (*\('eptioually 
mild elimat<‘. The Japanese current, the Knro Sliiico (literally, 
the dark salt stream), glides along the sonth-(‘ast coast of Japan, 
and hending thence north-east at the sime latitude (3fi° N ) ns 
the Gulf iStronm, finally strikes the western coast of North Aine- 
I'ica in high latitudes, so that the climate of that region, in spite 
of its more northerly situation, is no colder than that of the 
European coast washed by the Gulf Stream. In both regions 
lorests may extend as far north as the 70th parallel of North 
Latitude, while on the opposite or eastern coasts of the great 
ooutinents which arc washed by cold currents, forest growth ceases 
at about Latitude 50® N. 
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The preceding facts can scarcely be a matter of dispute, but 
they do not seem to have been sufficiently taken into account in 
the demarcation of the different floral regions, which demarcation 
should be based especially on the distribution of the forest trees, 
since they are far more typical and important than any kind of 
shrub and most of the herbaceous species. Owing to the cold 
and warm currenU, the configuration of the continents, and the 
prevailing winds with their variable amounts of moisture, wo may 
expect a very irregular course of the lines separating the different 
floral regions. And just as the isobars over a continent must be 
drawn closer together, the ne.irer the maxima and minima pres- 
sures are situated to one another and the greater their difference 
is, so the several belt^, representing the different zones of vegeta- 
tion, must bo made narrower, the nearer the cold and wMrni water 
currents, with their influence on the climate through their ex- 
tremes of temperature, approach each other. 

Thus the whole distribution of the forest flora along the Atlantic 
coast lies between the northern limit of the tropical region (26° N.L. 
as I am inclined to fix if in Florida) and the limi<- of tree growth 
coinciding with the 50th parallel of North Latitude, and hence 
comprises a tract extending over only 24 degree^. By dividing 
the country north of the tropical region into three ecpial /ones, 
each of these would include a belt not more than 8 degrees wide, 
while on the Pacific coast each of these three belts would extend 
across nearly 16 degrec*s. 

(1). The Tropical Region, 

If we adopt the tropics of (\incer and Capricorn as the northern 
and southern limits respectively of the tropical region, then the 
tropical flora does not enter the United States, or any islan 1 of the 
Japanese Empire. But it is a fact well acknowledged by all 
authors who have studied the North American flora, that it con- 
tains no less than 41 genera and 50 species of trees (taking 8 
metres as the minimum height of a mature tree), which are entire- 
ly tropical, t.e., attain their maximum development only within 
the tropics. Besides the area included within the tropics, those 
other localities, where tropical trees are found growing in a wild 
state to the exclueion of trees of all other regionSf also belong to 
the tropical region, notwithstanding their geographical situation. 
Thus within the territory of the United States, we see tropical trees 
growing on the keys (cayos) oft' the coast of Florida, and on the 
coast itself from the southernmost point as far north as Tampa 
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Bay. This portion of the United States belongs, therefore, to the 
tropical region, its exceptional position right in the course of the 
warm Gulf Stream probably accounting for this fact. Consequent- 
ly besides the subtropical, a tropical region is found in the United 
States, 'which forms the most northerly limit of the tropical West 
Indian and South American flora. Besides the flora, the climate 


of the places above-mentioned is really tropical also. 
West we have — 

Thus at Key 

Mean temperature during May, June, July, 
August, 

Mean temperature during November, Decem- 

28* C. 

ber, January, February, 

22* „ 

Mean annual temperature. 

26* „ 

Lowest temperature on record, 

r „ 

Amount of rain during four warm months, ... 

437 mm. 

,, „ ,, year, ... ... 

Mean relative humidity during four warm 

2,000 „ 

months, ... ... ... ... 

71 per cent. 

Mean relative humidity during year, 

73 „ 

Comparing the climate of Key West with that of Rangoon in 
Burma (17* North Latitude and unquestionably situated in the 

tropics), we find at the latter place — 


Mean temperature of the four months (May- 
August, inclusive). 

Mean temperature of four months (November — 

26* C. 

February, inclusive), ... 

24® „ 

Mean temperature of year. 

26* „ 

Lowest temperature on record, 

14* „ in 1884. 

Amount of rain during four warm months, 

1,700 mm. 


whole year, ...2,600 „ 

Mean relative humidity during four warm 


months, ... ... ... ... S4 per cent. 

„ „ „ „ whole year, 78 „ 

There exists hardly any difference between the climate of Key 
West and Rangoon as far as temperature is concerned ; only the 
amount of rain is in excess at Rangoon. But this difference can- 
not militate against the statement that the climate of Key West as 
well as its flora are truly tropical, since there are many places well 
within the tropics, e.^., Madras, (which is under the 13th parallel of 
latitude,) where during the four warm months only 312 mm. of 
rain fall, and during the whole year only 1,250 mm. 
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Wo may oxp6ct similar conditions of climate on the most south- 
erly island of Japan, the Rinkin group, which are exposed to 
similar climatic inilueneos with the Keys of Florida. Unfortu- 
nately no meteorological data are at hand, and the nearest station 
where regular observations are registered is at Kagoshima in the 
southern island of the Kinshin group, six degrees further north 
than the southernmost island of the Rinkin group. But these 
suffice to pro\o that the station i'^ entirely outside the tropics. 
The flora of Boniu and the Qouthern Rinkin islands, which have 
hitherto been \ery incompletely explored, contain at least 15 
genera and 20 'Species of tropical tree-^ that attain their greatest 
developmmit in Malacca and Java. It is from the^^ islands of Bonin 
and Rinkin that J.ipan deiivcrj her supply of bananas and pine- 
apples. 

The tropical region is (‘normously developed where the equator 
passes through broad stretches of continents, as in South America 
and in Africa, wlu're every new travelh'r leveaN fre‘'h wonders of 
luxuriant tropical growth. The ''aine thing occurs in Asia, the 
Bast and AVest Indies and the large' islands between Asia and 
Australia. 

(2). The Snhtropical Region, 

North and ^outh of the tropics the extremes of climate are more 
marked, heat increases in summer and the eold in winter. The 
weather from May till August is very hot, aceompanied liy want 
of rain and low n^Iative humidity of the atnio>phere. 

The eool moi^t winds from the sea, on their way over the con- 
tinent, are soon heated and thus diied up, so that a few d<‘grees 
from the coa-it I Ik* relative humidity of tin* atinospluTo soon sinks 
below 50 per cent. At this point the limit of forest growth is reach- 
ed. Mexico, the northern part of Africa, Southern Europe, Arabia, 
Persia, are all within the suldropical region. They support a poor 
8ubtroj)ical flora witliin the vieiiiitv of the s(*a, while the interior 
is mostly oi)en shmh and grass jungh»^ or oven desert of the most 
desolate desci q)t ion. Where, however, tin* hot winds strike up 
against high mountain^ or pas- ov(‘r high plateaux, they g(‘t cooled, 
their relaUre humid it} being tlien>by iiicr(*as(*d and the formation 
of fog or rain being the eon^equenee. Hero a ricli subtropical 
flora may be found u[» to an eh*vation where trees deciduous in 
winter begin to prov^ail. Tliis occurs in the Allas Mountains in 
Northern Africa, in the Himalayas, on the mountains of Nortliern 
Mexico, in Arizona, Now Mexico and (California. In Eastern 
Asia there prevails from May to December (the months of princi- 
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pal vegetative activity) a strong south-west monsoon, which, load- 
ed with moisture, causes more rainfall and relative humidity of tho 
atmosphere than during the rest of the year. To these favourable 
conditions must bo ascribed the abundance of subtropical forms in 
(^hina and Japan. 

Within the limits of the tropics no frost ev(*r occurs, but places 
in th(‘ subtropical region may not unfrc(juci'tly experience slight 
ilegroes of frost. The subtropical region in the American Atlantic 
belt is reduced to a narrow strip of country and limited to a small 
number of s{)ecics. On one side the great mass of deciduous trees 
partly favoured by the cold current and partly by the free exposure 
due to the wide stretch of continent, advances 5® fiirtluT south 
to the 8()th parallel of latitude (the 85 th paralb*! being generally 
tlu‘ northern limit of tlie r('gion). On tlie other, the tropical region, 
owing to the warm sea currents, extends 1® further north than its 
average limit, viz,, to 27^® N. 

Hence the subtropical region of the Atlantic forest belt comprises 
only the middle and northern parts of Florida and a small strip of 
land on the Atlantic coast wa>hed by the Oull* Stream and extending 
up to tb(‘ 8rdh degree of latitude. But even that small .strip is little 
suited for evergreen bro.'id-leaved tr(*es, which require a rich soil for 
their growth. Most of the country ret erred to con.sists of a light 
sandy soil too poor for broad-leaved species. These, therefore, give 
way to pines, which every wlu‘r(» take their place in similar localities. 
Other plac(‘s are too wtd for pines or liroad-lcavcd trees, and either 
have no tr(‘es at all or support only forests of such conifers as 
Taxodlinn (tho bald cypress) or of ChiWKvnjparifi (the white cedar). 
Tli(‘ flora of the subtro[)ical region within tlie Atlantic forest belt, 
so contracted as the region is, owing to the conligurutiou of the 
country, proximity of cold currents and poorin*ss of soil, is so poor, 
that it lias been entirely overlooked. It coinpri''es only 9 genera 
and eleven sjiecics of forest trees cajiable of attaining a height of 
tlir(*c metres. 

While on tho Pacific coast the tropical region does not enter tho 
United States at all, the subtropical region stndches along two- 
thirds of the length of coast of California as far nortli ns the bound- 
ary between that State and Ort'goii, /.c., up to tho 40th parallel of 
latitude, or 5° beyond the average limit. Bui that broad strip of 
country supports only a small number of evergreen broad-leaved 
trees, partly because tlio country is intorseeted by vast belts of 
l>rairie, and partly because 5 genera, comprising 12 species of 
eouifors, ttiko ihoir place. Thus tho Angiospormous flora includes 
7 genera aud 10 species of forest trees. 
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The subtropical region, on the other hand, of Eastern Asia is 
remarkably rich. A broad belt of evergreen forests along the 
Chinese coast and on the great southern islands of Japan belongs 
to this region, which, owing to the warm current, extends along the 
coast and its headlands as far north as the 36th parallel of latitude. 
The forest flora of this region includes not less than 40 genera and . 
80 species of trees, of which 24 genera, comprising 52 species, are 
natives of Japan. Of conifers 4 genera, comprising 7 species, 
are typical of the region, and of these 1 genus and 2 species are 
found in Japan, while two other genera, comprising 2 species, of 
which 1 genus and 1 species belong to Japan, take the place of 
broad-leaved trees. 

(3). The Warm Temperate Region, 

In the northern part of the subtropical region deciduous trees are * 
mixed with evergreen. Further north the former begin to pre- 
vail, while the latter are reduced to a small number of scattered 
individuals, or even to mere shrubby undergrowth ; here we enter 
the great forests of deciduous trees which constitute the warm 
temperate region. 

This region is well-developed in the Northern Hemisphere, espe- 
cially in Eastern North America, in Eastern Asia and in Europe, 
two-thirds of which belong to it ; whereas in Western North 
America on the Pacific, with its high mountains and vast prairies, 
only the vicinity of the coasts and rivers is adapted for broad- 
leaved trees, which are, moreover, mostly replaced by conifers. 

The Atlantic forests of deciduous trees have their northern limit 
beyond the United States in Canada. Towards the south as well as 
the north, on dry sandy or gravelly soil, pines replace the broad- 
leaved trees, which require a richer soil for their existence, while 
in places too wet for Angiosperms, Gymnosperma like Tanga and 
Chamobcyparia^ and even a stunted growth of firs, spruces and 
larches, which belong to the next more northerly region, may 
replace the typical tree-flora. 

In my various travels round the globe, I have not observed any 
forests of deciduous trees to Compare with those of the Atlantic 
region of the United States in the number and value of their indi- 
viduals. 

It has generally been held a sufficiently established fact that, 
with the sole exception of tropical forests, those of Japan excel 
the Atlantic forests in richness of genera and species, and also in the 
beauty of their autumnal tints. But a careful investigation of 
Japanese tree-vegetation and its biology, of which, however, so 
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little is as yet generally known, and many opportunities of observ- 
ing their autumnal tints, lead me to the conclusion that sufficient 
credit on both points has not been given to the Atlantic forests 
of the United States. 

According to Professor Sargent’s well-known report on the forest 
trees of the United States, the forests of the Atlantic belt contain 
not?less than 61 genera^ comprising 154 species^ of deciduous trees, 
which attain a height of over 8 metres ; while the Japanese flora 
of the same region contains 64 genera and 132 species ; so that 
the latter includes about the same number of genera, but falls 
considerably behind the flora of the Atlantic coast belt in respect 
of the number of deciduous species. 

It is clear that until now something must have been overlooked, 
otherwise the true state of the case could not have remained 
hidden so long. 

It is true that if we take the trees of both the subtropical and 
warm temperate regions together (a grouping that is of little 
practical and scientific value, as the trees of both regions mix only 
on the boundary between them), then the Atlantic forests comprise 
70 genera with 165 species, and those of Japan 88 genera with 
184 species, taking Angiosperms alone into account. But if we 
adopt the plan of comparing a forest in a particular region in one 
country with the forests of the corresponding region in the other— 
and we cannot justly do otherwise if we wish to compare and 
form an exact idea of forests actually existing in nature — we shall 
see that the greater richness in forest trees of the Japanese flora 
holds good for the subtropical region, but by no moans for the 
warm temperate region. 1 need hardly add that the Japanese 
flora is very rich in numerous shrubs, which do not attain a 
height of over 8 metres, and are, from a practical stand-point, 
more or less insignificant. 

In Europe the forests of the warm-temperate region are com- 
posed of 29 genera and 66 species, while the Pacific flora of the 
corresponding region (the North Mexican flora of Western Texas, 
Arizona and Now Mexico always excepted) contains 21 genera 
and 44 species only, and is consequently poorer. 

If we compare the number of typical conifers which replace 
broad-leaved species in difiereut parts of the globe, we obtain these 


results — 

Atlantic belt, 


Genera. 

... 7 

Species. 

16 

Pacific „ 

• •• 

... 11 

18 

Japanese region, 

• •• 

... 12 

19 

Europe, 

... 

... 8 

9 
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4. The Cool Temperate Region, 

Within this re^jion dark-^roen coniferous trees, such as firs and 
spruces, predominate. The climate diflPers from that of the pre- 
ceding one as being more exposed to extremes of temperature and 
less to extremes of humidity, which is relatively higher than in 
the warm temperate region ; there is more rain and snow, and the 
whole region may be characterised as more or less uniformly 
cool, damp, foggy, wdth a long period of rest for vegetation in 
vrinter. Such is the climate where spruces and firs are found 
wild in Europe, America and Asia. 

Within the Atlantic Ixdt only the highest peaks of the Al- 
leghanies, Andirondacks and White Mountains hear considerable 
patches of dark green forest, but north of the United States, in 
Canada, the forests of thia cooler region prevail on a vast scale. 

The Pacific coast, owing to the great number of high mountains, 
contains extensive tracts of forests belonging to this region, which 
reach their largest d(*velojira(*nt in (k>lumbia and Alaska. 

Within the three large islands of Japan, lvin^hin, Shikoku and 
Hondo (Nippon is not the largest island, as is g(*nerally believed 
in Europe and America, but merely the native name for the whole 
empire), that region is limited to tlio higher mountains, and on 
the northern island of E^o (often eorruj)t(‘d on maps into Yesso) 
the firs and spruces extend down to the sea-level. In Europe the 
forests of this region descend to the sea level from the fiOth paral- 
lel of latitude in the North-We^t and from the r>Sth i»arallel in the 
North-Ra^t. Thu-, inclusive of the mountain forests of the pre- 
ceding w«ari!ier region, aljout ()ne-(juart(*r of the land surface of 
the northern hemisphere is under fir and sj)ruce, or at least was 
covered by those tr(*es before man’s appearance on the scene. 

Within this region the conifers alone attain their maximum. 
Their number may be put down at— 


In the Atlantic belt, ... 


Genera, 

• a. 4 

Species. 

6 

„ Pacific, 

... 

... 6 

16 

„ Japan, 

... 

... 4 

10 

„ Europe, 

... 

... 4 

10 


It is remarkable that four genera (e/r., Pinus^ Picea, Lan.c and 
Abies) are found in Europe, Asia and America, thus being cir- 
cumpolar. The Pacific coast alone possesses two additional genera, 
viz,j Chamoicyparis and Tsuga. 

If we class together all the coniferous trees of tluj sul>-tropical 
and the two temperate regions — a proposal often discussed, but of 
little practical or scientific value — we find — 
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Genera. Species. 

In Europe, ... ••• ... 8 20 

On the Atlantic coast, ... ... 1.3 26 

In Japan, ... ... ... 17 82 

On the Pacific coast, ... ... 22 46 


The genus Finns deserves special consideration. Most pines 
seem to be substitutes for other trees for which the soil is too 
poor, especially when dry, gravelly, or sandy. 

For botanical and economic purposes it may be advisable to dis- 
tinguish in the East a ‘‘Southern Maritime rine-Belt” and a 
“ Northern Fine-Belt,” and perhaps also an “ Atlantic Coast Pine- 
Belt.” But for biological considerations, which are indi'spensable 
"when the preservation, management and cultivation of a forest are 
in view, it may be useful to bear in mind that th(^ Fonthern mari- 
time pine-belt occupies the boundaries of two natural regions, rtr., 
the sub-tropical and warm temperate, so that the piu(*s of the 
southern part of the belt (P. cubensis, clausa and serai ina) form 
substitutes for the evergreen broad-leaved trees, while the pines 
of the northern half (P. australis, Ttetla^ mitis and glabra') form 
substitutes for the deciduous trees of the south. In the same way 
the north(‘rn pine-belt lies on the common boundary of the broad- 
leaved deciduous tree^, and of the firs and spruces, thus replacing 
the tree.s of both regions. Lastly, the Atlantic coa«t pine-belt 
(between the two others) replaces trees of the warm temperate re- 
gion only. 

The forests of the United States are extremely rich in pines, to 
the iiuinber of whi(‘h the prc'-ent writer has b(‘cn able to add on© 
more, which Profes-or (’. S. Sarg(*nt has de-crib(‘d as a new^ species. 
It is nio^t certainly a r(*cent addition to the flora of the United 
States, and belong'^ to the North Mexican flora, as it w’as found, in 
December, lS8t), on the southern slopes of the Santa Rita Moun- 
tains in Arizona. However, Mr. (L Pringle, also an authority 
on North Mexican trees, declares it to be identical with the Pinits 
Kugelmanni of M(»xico. It i" remarkable that, so far as my experi- 
ence goes, scarcely a single pine grow s within the tropics. The pines 
of Burma, India and Sumatra are by no means within the tropics, 
but, owdng to the elevation above the sea at which they grow, in a 
region that is semi- or sub-tropieal, although a few patches of the 
Khasia or the Sumatra pine may occasionally enter the trojnes. 

Within the Sub-tropieal liegion — 

Japan has ... «.. ••• I pine. 

Europe, ... ... ••• ••• 1 », 

The Atlantic coast, ... ••• ••• 3 pines. 

The Pacific coast, ••• ••• ••• 6 „ 
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In the Warm temperate Region — 


Japan has 
The Pacific coast, 
Phirope, •• 

The Atlantic coast, 


•• 4 pines, (including the one 

• •6 „ in the sub-tropi' 

• .7 „ cal region). 


Inside the Cool temperate Region — 


Japan has 

The Atlantic coast, 

Europe, 

The Pacific coast. 


1 pine. 

1 

2 pines. 


Europe has 10 pines altogether, "while the Atlantic belt has 13, 
the Pacific belt 17, and the North American belt (within the United 
States) 8, being a total of 38 for the whole of America. The 
poverty of the Japanese flora in pines (5 altogether) may be ex- 
plained by the fact that only in some places, immediately bordering 
on the coast, and on the mountains of granitic formation in the 
interior, is the soil so poor and dry that no other trees but pines 
can grow. 


II. The Prairies. 


The meteorological observations of the United States recorded 
in the annual publications on the subject are unsurpassed in com- 
pleteness by any of the reports of the Meteorological departments 
of Europe. From these observations we can deduce the climatic 
characteristics of the vast prairies. I mean no aspersion w'ben I 
express the wish that the meteorological stations in the West may 
be considerably augmented in number, so that several now ones 
may be located within the forest regions of the mountains which 
possess such different climatic characteristics and lie So close to 
vast prairie tracts. 

On the East the moist winds from the Gulf and the Atlantic 
can easily enter the continent, bringing with them sufficient mois- 
ture to cause enough rainfall for an enormous belt of forests. 

In the West the moist winds from the Pacific, in blowing over 
the continent, impinge several times (below the 42nd parallel of 
latitude), against lofty ridges running parallel to the coast, and each 
time parts with a portion of their moisture. 

The effect of these successive parallel mountain ranges upon the 
moisture of the wind, and consequently upon the vegetation, is well 
illustrated by the following facts and observations 

The moist ocean winds ascending up the Pacific slope to the 
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crests of the first range of mountains (the Coast Range) get cooled 
as they ascend and give rise to a belt of uninterrupted forest. 
This forest belt ceases at the average height of the passes, for the 
wind having now to descend, becomes warmer as it descends, and 
hence relatively drier. Fog and rain, therefore, are no longer 
produced, and prairie only can exist. On the second, the Cascade 
Range, the wind again becomes an ascending current, and al- 
though it has already parted with some of its moisture on the first 
range, still contains enough to nourish prairie growth up to the same 
elevation as the passes of the first range^ above which height, how- 
ever, as it gets further cooled and relatively moister, it causes 
forests to reappear. It is a noteworthy fact that on the interme- 
diate minor ranges there will be only prairie if they do not rise 
above the height of the passes of the first range ; but if any of 
their summits exceed that height, these will be forest-clad from 
being inside the upper stream of moist air. On the third range, 
that of the Rockies, the forest line begins at the average height 
of the passes of the second range, and the forests extend upwards 
until the temperature becomes too low for tree-growth. The 
intermediate minor range of the Blue Mountains is covered with 
forest only from the level of the passes of the Cascade Range. 
Beyond the Rockies we find only prairie until we reach the west- 
ernmost edge of the area under the infinence of the moist winds 
from the Gulf and the Atlantic ocean. 

From observations made in North America, and in Europe and 
Asia, we deduce the following law ; — Forest growth ceases where the 
relative humidity of the air during May^ June^ and August no 
longer attains 60 per cent.j or where the rainfall during that period 
is less than 50 mm. (2 inches), or where frost occurs in each of those 
months (a regicm marked by the annual isotherm of 0°C.) Regard- 
ing the North American prairies in the light of this law, we observe 
that the prairie situated east of 95th meridian West receives 
during the four months in question more than 200 mm. (8 inches) 
of rain, while the air contains more than 60 per cent, of relative 
humidity, and the mean annual temperature stands well above 
0°C. These characteristics are a certain indication that this portion 
of the North Amerioan prairie has once been under forest ; and 
that forest can again be introduced there has been fully proved. 

From 95® West Longitude westward to 100® the relative humi- 
dity, as recorded, is above 50 per cent., and rain and the tempera- 
ture seem to bo sufficient for forest growth ; but we must bear in 
mind that the meteorological stations from which these data are 
derived are situated in rich sheltered valleys, well-watered by 
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rivers — circumstances which must considerably raise the relative 
humidity. More accurate knowledge of the climatic characteris- 
tics of the high prairies are required before we can determine the 
natural boundary of forest growth on the west. 

Between the Rocky Mountains and the 100th meridian the 
relative humidity falls below 50 per cent. Forest growth is 
therefore impossible, and in fact most of the prairies between the 
Rockies and the Cascade range suffer from want of rain and rela- 
tive humidity. The Californian prairie is, however, an exception 
to the rule, as the relative humidity (above 60 per cent.) is suf- 
ficient for forest growth ; but the amount of rainfall during the 
four summer months is less than 50 mm. (2 inches). 

For practical purposes the prairies of the United States may 
be divided into three regions as follows : — 

I. Prairies east of the Rocky Mountains, which may be 
thus sub-divided — 

(a). The Northern or Grass Prairie, — It is due to the low rela- 
tive humidity during the four principal months of growth. Still it 
is sufficiently well-watered. It ha& been, and is still being, greatly 
added to on the east by fires. Agriculture is practicable through- 
out ; forestry only east of 100® West Longitude. 

{J}), The Southern or Shrub Prairie^ west of 100® West Longi- 
tude. — It is unfit for forestry; for agriculture irrigation is neces- 
sary. 

II. The Prairies on the north and south between the 
Rocky Mountains and the Cascade Range (Sierra Nevada). 
— Owing to want of rain and deficient relative humidity of the 
air forest growth is iinpo'«Mble. Away from the river valleys, 
even agriculture, h(‘lped by irrigation, is doubtful. 

III. The Prairies between the Sierra Nevada and the 
( yOAST Range. — This is in the Californian valley. Rain is deficient 
during the season of vegetation, although the relative humidity of 
the air is sufficient for forest growth. 

It may not be far from the truth to say that all grass prairie is 
the locality par excellence for raising cereals, which are, after all, 
nothing else but grasses. The question as to what kinds of cereals 
can be profitably grown depends upon other factors. 

It may be mentioned as a fact of practical value that the 
height of trees does hot depend solely on the quality of the soil, 
as is laid down in some European text-books on forestry, but also 
on the humidity of the air. In localities with an average relative 
humidity of above 60 per cent., we may safely expect that forest 
trees will grow to a height of 25 ni. (83 feet) and more. When 
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the relative humidity during the period May — August does not 
exceed 60 per cent., the height of the trees, which must be planted, 
will diminish in geometrical ]»rogression as the percentage sinks 
to 50, the limit of trtfe growth. There can be no doubt that 
fruit trees will grow wherever ordinary broad-leaved trees can do 
so, and it is to be hoped that small-sized fruit trees may be grown 
with irrigation beyond the limit of forest growth, that is, in 
localities with an average relative humidity of less than 50 per cent. 

Tokio, Dr. II. Mayr. 

July, 1889. 


THE COMING CHANGES WITH RESPECT TO THE 
TRAINING AND FIRST APPOINTMENT OF FOREST 
OFFICERS SELECTED IN ENGLAND. 

From the excellent paper read by Dr. Scblicb before the Society 
of Arts and published in another part of this issue, our readers 
will have observed that the following changes in the training and 
first appointment of our Junior Assistants have been sanctioned 
by the Secretary of State, and will come into force with the entry 
of the next batch of probationers into Cooper’s Hill : — 

(1) . Course of training extended from twenty-six to thirty- 
four months, so that no Junior Assistants will join us at the end 
of 18y2. 

(2) . Initial pay of a Junior As^istant raised from Rs. 250 to 
Rs. 350. 

In addition to these two changes the limits of age for entry 
into Cooper’s Hill will, from 18^1, be 17 and 20 years respectively, 
instead of 17 and 21, and from the same year a new scheme of 
subjects and marks for the competitive examination, based on that 
ot the “Further Examination” for Woolwich, will be devised. 

Changes (1) and (2) and the improvement of the scope and 
standard of the competitive examination are a move in the right 
direction, and one that has been urgently called for from the very 
beginning. 

It has been a common complaint on the part of those who ought 
to know that, for many years past, both the number and quality 
of the candidates appearing at the annual competition have fallen 
off very considerably. When the European system of training 
^as first established, the glowing prospectuses and advertisements 
scattered broad-cast over the face of the country by the Secretary 
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of State, entrapped many yonng men into presenting themselves 
for competition, who had before them far more promising careers 
than the Indian Forest Department could really offer them. Thus 
for the first few years the Secretary of State secured into his net 
candidates most of whom had received the best education that 
could be got"at the Public Schools and Colleges. Such men could 
not fail to acquire at the Forest Schools and in the model forests 
of the Continent the knowledge and ideas which, after a few years 
of Indian experience, were to make them thoroughly competent 
Forest officers for this country. 

But it was not long before the gilt fell off the ginger-bread. 
The men of 1872 and 1873 had to remain low down on a long 
supernumerary list until the beginning of 1876 ; and not only this, 
but as until 1875 promotion to the 2nd grade of Assistant Con- 
servators depended entirely on the occurrence of vacancies, these 
officers vegetated for years in the 3rd grade, and not a single one 
of them attained to the 1st grade before Ist July 1880 — 8 years to 
become Assistant Conservator, 1st grade, on the magnificent salary 
of Rs. 450 a month ! 

Add to these wretched prospects the hard work, practical 
banishment from society, constant locomotion, the discomforts of 
eight to ten months’ camp life in remote wild places, and exposure 
to serious risks to health. No wonder, therefore, that young men, 
as w'ell as their parents, fought shy of such a careei as long as 
there was even a less lucrative one open elsewhere. Matters have 
come to such a pass that various devices have had to be adopted 
in manipulating the marks in order to secure the number of quali- 
fied (?) candidates advertised for, such as grouping several subjects 
under one head that useil to be distinct before. Indeed, in some 
cases, even after manipulating the marks, the required number of 
candidates could not he brought up to the qualification standard, 
and men had to bo taken who had completely failed to qualify. 

Merely, therefore, in order to attract more and better candidates 
to the competition, it was necessary to improve the initial pros- 
pects of the successful men. But since 1881 the establishment of 
the Dehra Dun Forest School has made this necessity still more 
pressing. 

The object of that School is, as all our readers are- aware, to pre- 
pare Executive Forest officers, viz,^ Rangers and Sub- Assistant 
Conservators. Such officials are usually in charge of Ranges and, 
in exceptional instances, even of Divisions. Now the duties of a 
Range officer correspond exactly with those of a Garde GSnStal 
and Inspecteur Adjoint in France aud of an Oherfoerder in Qer- 
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many, fio that our Bangers and Sub-Assistant Conservators must 
be thoroughly versed in sylviculture and in the utilization and 
protection of forests ; and the professors and teachers at Dehra 
Diin accordingly do their best to work up to this requirement. 
Such being the case, the officers of the Controlling staff, the 
departmental superiors of Rangers and Sub-Assistants, cannot 
justify the position they hold unless they prove themselves to he the 
superiors of these latter in professional knowledge and general 
scientific attainments also. In order that they might do this, three 
conditions are essential — (1) they must have had a thorough gene- 
ral education, (2) they must have proved themselves to possess 
high natural abilities, and (3) they must be given the very best 
professional education that can be provided. 

We are thus naturally brought face to face with the question — 
“To what extent has the present system of forest education at 
Cooper’s Hill been able to replace the continental one which pre- 
ceded it ? ” 

In dealing with this question, we must remember that Cooper’s 
Hill is primarily and principally an Engineering School. In 
grafting the forestry curriculum on the original one of engineer- 
ing, the latter has not in any way been modified for the benefit of 
the other. Hence, where the two courses run on the same linos, 
the forestry one has to go too far in some respects and does not 
go far enough in others. The result is inefficiency as well as loss 
of time. This loss of time has more serious consequences than at 
first sight appears, for it takes away from the total number of 
hours which ought to be devoted to the branches of forestry 
proper, gives a false importance to certain subjects, and makes the 
daily programme of work seem a full one. It is, no doubt, in a 
great measure due to these three circumstances that the absurdity 
of having only a single Professor of Forestry has so long been 
tolerated. It is perfectly impossible that one man can effectively 
teach to two classes a subject so comprehensive as forestry. 

Another drawback from which the Cooper’s Hill training has 
suffered, and must continue to suffer for the next twenty years at 
least, is the absence of model forests and model operations in the 
neighbourhood. It is the opinion of all experienced teachers of 
forestry that unless the teaching in the lecture room is at once 
practically demonstrated in the forests, the average student is 
unable to follow it in all its bearings, and will often conceive very 
imperfect and misleading mental pictures of the phenomena or 
operations discussed and fill his mind with totally wrong ideas. 
Once such ideas formed, they are very difficult to eradicate, even 
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Hill training, inclusive of College fees, books, and other items, is 
not less than £250 a year. The additional period of 8 months 
will thus increase the total cost by at least £170. Few parents 
will perhaps be able or care to bear this large extra burden. The 
raising the initial pay from lis. 250 to Rs. 350 is no concession 
at all, for under the present system most of the Junior Assistants 
qualify for promotion to the 2nd grade within 12 months of their 
arrival, and in the meanwhile receive Rs. 250 a month, instead of 
(as the new men will have to do at Cooper’s Hill) spending nearly 
Rs. 300 a month. Pecuniarily, therefore, the new men will be 
much worse off, the extent to which they will lose being as under, 
12 months being taken as the average time in which the men at 
present gain their first step — 

Rs. Rs. 

12 months* pay at Es. 250, .. ... 8,000 

6 months* travelling allowance at Es. 100, ... 600 

£170 (as above) at Is. 6d. per rupee, ... 2,300 

6,900 

Deduct — 4 months* pay at Es. 850, ... 1,400 

„ 3 months' travelling allowance at Es. 

100, ... ... ... 300 

1,700 


Net loss, ... 4,200 

Thus the net loss will be Rs. 350 a month for 12 months. 
Surely the Government of India, who proposed the change for 
acceptance by the Secretary of State, forgot to make a very small 
calculation, which, however, was important enough to render its 
omission likely to completely defeat the object of the change. There 
is still plenty of time to remedy the mistake, and we hope that the 
probationers will be at least granted a stipend for the last 8 months 
of their training in Europe at the rate of two-thirds of Rs. 250 a 
month ; otherwise the number and quality of the candidates pre- 
senting themselves for competition will continue to fall off and 
the Indian Forest Department will be considerably worse off than 
it was before. 

In proposing and accepting the new measures as they have been 
passed, the Government of India and the Secretary of State no 
doubt argued that because Rs. 350 a month initial Indian pay, 
without any stipend during the 3 years at Cooper’s Hill, has 
sufficed to attract good men into the Public Works Department, 
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therefore the same inducement would suffice niso for the Forest 
Department. But they forgot that — 

1. Whereas the Puhlio Works Department rates of pay are— 
Rs. 300, 400, 500, 600, 700,800, and 950, ours are 250, 35U. 450, 
550, 650, 800, and 900. 

2. For every one Conservator we have, the Public Works 
Department have at least three Superintending Engineers. 

3. Whereas the pay of Conservators ranges from Rs. 1,000 
to lj500, that of Superintending Engineers ranges from Rs. 1,100 
to 1,600. 

4. As compared to our one Inspector-General, the Public 
Works Department have not only more than a dozen Chief En- 
gineers, but such other special appointments as that of Consulting 
Engineer to the Government of India for State Railways, Inspec- 
tor-General of Irrigation, Director-General of Railways, Directors 
and Managers of State Railways, Ac., most of them carrying a 
higher salary than the average salary of our one prize appointment. 

5. The Public Works Department have more favourable pension 
rules. 

6. Engineers can also enter their Accounts Department and the 
Traffic and Locomotive Departments of the State Railways, in all 
which branches the pay and prospects compare fivourably with ours. 

7. An Engineer can adopt a lucrative private career when he 
leaves Government service, whereas a Forester must go on the 
shelf once he is superannuated, and if he has a grievance against 
Government, resignation means starvation. 


PERIOD OF YEAR FOR SUBMISSION OF DIVISIONAL 
ANNUAL PROGRESS REPORT. 

Having just emerged from the throeb of the Annual Report 
and while still intoxicated with the exuberance of my own ver- 
bosity, 1 think it a suitable moment to raise the question of the 
period for which Forc'^t officers are called upon to report. The 
financial year, as we know, extends from the 1st April to the 
31 st March, and we report on that period, but surely everyone 
will agree that it is very unsatisfactory. The real working year 
for the great majority of Divisions is from rains to rains, and it 
would consequently bo a much better jdcture of the actual pro- 
gress made (is not the Report called a “ Progress Report ? ) were 
the 30th June or 15th July taken as the end of the year. I 
believe 1 am right in saying that some Departments have a differ- 
ent financial year to the ordinary one, and the Forest Department 
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is emphatically badly fitted to the ordinary year. Thus in my 
own Circle the fact of heavy winter rains will throw thousands of 
rupees into the following year by interrupting export, and the 
working season not being completed and everyone being plunged 
in heavy current work at the moment, the greatest diflSculty is 
experienced in getting the expenditure charged off into the right 
year. The Yield Forms show much outturn from the previous 
year, while the “ trees felled ” have been shown without their out- 
turn in the previous year, and similarly the year under report 
shows many trees felled without any outturn. My own report 
for this year is a good example, for I had to show some Rs. 7,000 
of expenditure for work actually done the previous season. If 
the date I propose were adopted, the revenue and expenditure 
could all be accurately charged off to the actual working year, 
the forms made out correctly, and the Divisional officer and his 
office could sit down to the report at a period of comparative rest 
from current work and fires — and also of comparative coolness. 

If, however, the idea of altering the financial year is impracti- 
cable, we could still adhere to that system as far as the Finance 
Department were concerned ; but for the purposes of our Annual 
Report give the figures to the end of June or 15th July, as we 
actually do for Fire Conservancy — this would not present any real 
inconvenience that I can see. 

One objection might be raised to this proposal, namely, that 
leave is taken in the rains, so that a new man would have to write 
the Report ; but apart from the fact that local Governments are 
generally so “ tang ” for men that much privilege leave is not 
given, this would not be a real objection, because the Report would 
be finished within July, and there would then be three rains’ 
months left for privilege leave. Furlough, moreover, is generally 
taken at the beginning of the hot weather, so that the new Divi- 
sional officer writes the Report. 

6th May^ 1S90. Q. 

What “ Q ” says cannot but have ainick many othera, and even the powers 
that be themselves ; but we fear red tape is too strong to give hope for a reform. 
W*; have a case in point in the Forest Survey Branch, the Annual Progress 
Report of which deals with the period from the beginning of the held season to 
the close of the ensuing recess season during which the results of the field work 
are worked up. “ Q,” however, forgets that if Divisional officers have to write 
their reports at a most inconvenient season of the year, this very fact enables the 
Conservators to compile and pass through the press theirs during the leisure, and 
in the midst of the comforts of the recess season. So we ere afraid that *' Q.'* 
and other Divisional officers like himself must continue to write their reports as 
at present, until the wheel of time and fortune lands them intr> a Conservator- 
ship.— [E d.] 
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THE QKAZINQ QUESTION— WHAT IS A FOREST ? 

I DNFOKTUNATELY have not a copy of the report of the Dehra Diin 
Oonference to refer to, but I think I am right in saying that it was 
almost unanimously resolved that where grazing is in demand it 
was the duty of the Forest Department to furnish the maximum 
quantity compatible with the well-being of the forest growth. 
Moreover, the sense of the meeting w^as decidedly that in almost 
every forest pasture could to some — mostly to a very considerable 
— extent be so provided. So that while heartily agreeing with the 
dictum of ‘‘ G. K. B.” in your September Number, that ‘‘ the chief 
end and aim of forestry is to produce timber, and e\erything else 
should bo made subsidiary to this,” I do not agree with him 
that grass in a forest is out of place,” or that (granted that the 
Forest Department must furnish pasturage) wo should “ keep the 
two things distinct — forests as forests, pastures as pastures : forest, 
and pasture in one and the same place are incompatible with one 
another.” To decide where, when, and to what extent pasture may 
be allowed in forest is, or rather should bo, left absolutely in the 
hands of the Forest Department ; but this only increases the res- 
ponsibility laid on that Department to provide the maximum 
possible quantity. 

It is not my intention to discuss the advantages and disadvant- 
ages of the proposed system of regularized or modified jardiiiage 
as it affects iim.er, though in judging even of these it seems to me 
the low standard of education of our Executive staff is a factor 
which has been overlooked. I would point out, however, that this 
system can never furnish the maximum of pasturage. Where 
jardinage pure and simple is the ruling system, it stands to reason 
that no grazing of any kind can ever be allowed in the forest, for 
there will or ought to be reproduction going on all over the forest . 
The more the jardinage is localized and intensified, i. <?., the smaller 
the proportion of forest submitted to jardinage in each year, the 
greater the area vrhich can be made available for pasture, but 
under no circumstances can this equal the amount which may 
bo made available under the “ Regular System.” Personally I 
bold this view of the question so strongly, that I have, wherever 
possible, substituted fellings a hlanci' ttoc followed by artificial 
reproduction for the jardinage which I found in force. The artifi- 
cial reproduction adds, no doubt, to the cost of working ; but then 
the increased revenue from pasture and fodder balances this — if not 
altogether, at any rate to a great extent — and, after all, Government 
being the owner,” the money return is not to be balanced for a 
moment against the increased pasture and fodder made available. 
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Of course, Mr. Editor, I do not for a moment pretend to say that 
clean cutting is everywhere to be substituted for jardinage or 
anything else. In the circumstances with which I have had to 
deal (viz.y an enormous demand for grass and grazing and favour- 
able conditions for artificial reproduction), 1 believe I have done 
right, but as there is no universal medicine, so there is no univer- 
sally applicable system of working. 1 think, however, wherever 
there is a large demand for pasture, the preponderating advantages 
expected from the adoption of jardinage must be very marked 
indeed, before it is adopted in preference to other systems which 
make available a greater quantity of grazing. 

Before sitting down to write tliese lines, I thought I would seek 
inspiration from Schlich’s Manual of Forestry. I hope some 
Forest officer with leisure will shortly give us a careful notice of 
this book. J ust now I would call attention to the following : — 

At page 6, forest is defined as ^‘an area which is for the most 
part set abide for the production of timber and other forest pro- 
duce, &c., &c.” Again at page 99, amongst the ob jects for which a 
forest niay be maintained, we find “ (2) to produce the greatest 
possible quantity of wood, or other produce, per acre per year,’* 
If these extracts are to bo read literally, the wording i> dangerously 
loose, seeing the importance of the subject-matter. For instance, 
in the first case, when the ‘‘ most part ” has been set aside for 
timber production, what is to become of the re^t ? Heading the two 
togetlior, however, it seems to me that for the most part ” means 

usually,” and hiiiU at the “ or other produce ” of the second 
extract, in which it is not inaccurate wording, but startling theory 
which makes forestry include all the ‘‘cultures.'’ For take object 
“(2)” and for “ oilier- produc<* ” suli^titute “cabbages,” and we 
have “ horticultun* ” or “ corn ” and we have “ agriculture.” If 
this is Dr. Schlich’b meaning, then “ G. K. 11.” has the authority of 
the Principal ProfeNbor of Fore.btry at the Royal Indian Engineer- 
ing College, Cooper’s Hill, for his dictum, that we should “ keep 
the two things distinct, forests us forests, pastures as pastures.” 
Nevertheless it is not what 1 was taught,* 

Ghati, 

BARK-EATING ON THE PART OF ELEPHANTS. 

For the first time in my experience in Burma I am working 
in a teak forest which is evidently, in certain seasons, the home of 

* No one has yet succeeded in framing an accurate definition of the term 
** forest." Our own opinion is that the devining of such a definition does not in 
any way promote the forester's art, and is best left to the ingenuity of law- 
yers.— [El/.] 
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numerous wild elephants. The country is very rough with steep 
hill ridges all over the place. Along each main ridge is an ele- 
phant path, beaten hard by constant usage, and down every spur 
you will also find a path ; but these latter are not so well worn. 
Along with those of the elephant are numerous tracks of bison, 
buffalo, and sambur. 

It is a grand forest for teak, but the most curious thing to my mind 
is the terrible damage that has been done to the teak trees by these 
elephants. Without exaggeration, nearly every tree you find has 
been more or less injured by the beasts, the exception being only 
the trees which are so })laced as to be practically inaccessible. The 
elephants w'ould appear to dig their tusks under the bark and rip 
it across, then pulling the bark off in strips with their trunks. 1 
have seen many marks of the tusks left on the tree 8 feet from the 
ground, and the height from which the strips have been torn off is 
often considerably more than this. When the tree is not quite 
killed, the bark in time grows over the bared place ; but I noted one 
tree of about 4 feet girtli breast high that had been completely killed 
and every vestige of bark within 7 or 8 feet from the ground re- 
moved. Only ye>terday I found a tree of about the same size which 
would have been killed but for the accident of a small but fairly 
deep groove extending from the root liigli up ihe tree. In this vas 
a sirij) of bark aiauit 2 inche*' \Nide which the elephant had not been 
able to dig out, and which had sufficed to keep the tree alive. 

There can bo no doubt that it is the work of elephants and noth- 
ing else ; the llurinaii^ say they eat the bark, but 1 never heard of 
il before, nor have I e\er ^een one of my baggage elephants touch 
a teak tree. 1 may mention thtd, with the exception of one Pyin- 
kado iiolahrl/orniis)^ 1 ha\e not seen a single tree of any 

other species attacked in this way. 

Tlicre is magnificent feeding lor elephants in the lower ground 
all the year round, so it cannot be that they eat the bark of tho 
teak fur want of better food. Nor can it he the work of the tim- 
ber contractors’ elephants, which, being hobbled at night, might be 
i5Upj)osed to have less choice of food, lor the forests have never 
been worked except in a small way some years ago with buffaloes. 

t’an you inform me wdiether this vicious trick on the part of 
wild elephants has ever been noticed before? 

IUmp neak Kampat,") 

Upper Chindwin ; > H. S. 

13th March^ 1890. J 

Editor's Reply. — In the Sub- Himalayan forests of the North-West Pro- 
vinces it has long been a well-known tact that in the months ol April and May, 
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when the new foliage ie coming out and the trees are full of sap, wild elephants 
eat the sal hark medicinally. The fact is stated on page 34 of Fernandez* ** Rough 
Draft of a Manual of Indian Sylviculture.*' The elephants prefer the bark of 
poles, which they can knock down, and which, no doubt, possess more tender and 
juicy bark than old trees. But not unfrequently the bark of strong standing stems 
is ripped off in the way described by H. S.** 

The habit of always using certain well -beaten tracks is common also to the 
elephants in the Sub-Himalayan ski forests. These tracks are so chosen as to 
avoid very rough ground and all steep ascents and descents. In the Siwaliks 
forming the southern boundary of the Dehra Dun there is such a track on each 
side of the range, that on the northern side having been, after expenditure of very 
little labour, converted into a broad forest road. The local name for an elephant 
track here is hati bair, 

THE ANAMALLAIS TRAMWAY. 

Thb subjoined extract from the “ Madras Mail ” will explain the 
position and object of the tramway and the circumstances in which 
it was constructed — 

** The Anamallais lie to the south of, and some 400 square miles of 
them are within, the Coimbatore District. The forests are for adminis- 
trative purposes divided into four ranges, and it is for the export of 
timber in “No. I. Range,” with its appended “Leased Forests” (27 
square miles) that the tramway has been laid. It is here that the teak 
is said to have its home, and with it are associated some of the finest 
specimens of blackwood, Terminaiia tomenlnsa and paniculata, Pterocarpus 
AJargupium, Lagerstraemia microcarpa, Anogeisgus latifolia^ Grewia fi/icp- 
folia^ and Britdelia gpinosa. The tramway, as at present laid, begins 
from about the outer ridge, and runs south-westerly inwards for seven 
miles, with a fall of fiom 1 in to 1 in 10. At the outer ridge the 
logs are slipped down for half a mile, then carted to the foot of the hills 
(1^ miles) or taken into Coimbatore (44 miles) and sold. The cost of 
the tramway is put down at Rs. 56,000, the annual export of timber at 
55,000 cubic feet, and the interest on capital (5 per cent.) and feed and 
keep of live stock are estimated to be more than covered from the saving 
effected over the old method of cart transport. The difficulties experi- 
enced in laying down the line may bo gathered from the following ex- 
tracts taken from the Proceedings of the Board of Revenue, dated 5tb 
October last 

** * The necessity for the servioea of an Engineer was abundantly evident, for tbs 
difficulties under which Mr. Porter, the District Forest Officer, was labouring 
were such as were insurmountable when problems demanding a professional train- 
ing were worked out by the light of nature. The set curves sent out from England 
were nearly all used up, and they did not seem altogether suited for the work. 

** * One of the greatest difficulties was to prevent the derailment at the curves. 
Mr. Porter had tried various experiments, and had finally adopted a super-eleva- 
tion of the outer rail of over 4 inches. Unloaded trucks went fkirly well ovsr 
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the curves thus set, but there were accidents with loaded trucks. Then there 
were difficulties about adjusting the curve. 

*** The Engineer whose services were obtained from Calcutta was a Mr. Eden, 
a Mechanical Engineer. -The first problem worked out by Mr Eden was that 
of super-elevation of the outer rail at the carves, and this he reduced tol^ inches 
. . . One cause of derailment was an excessive widening of the rails at the 
curves. • . . Mr. Porter doubts whether the flanges of the wheels are deep 

enough for sharp curves. Messrs. Fowler and Co.'s Engineer is reported to 
have stayed on the Anamallais for about a month, and during that time his ser* 
vices were properly utilized in laying down about two miles of the most difficult 
portion of the line and in clearing away many of the engineering difficulties expe- 
rienced in its working.' 

** It may be at once said that the line as laid down was owing to the 
derailments which still occarred, practically unworkal>le. It took as 
much as two days on the average to load and transport a load of 75 cubic 
feet of timber over three miles of the line. It then devolved on Mr. 6. 
G. Moss, Snb' Assistant Conservator of Forests, recently placed in charge 
of the Range, and deputed to assist Mr. Eden, to make the line a practi- 
cal success. This necessitated his altering and relaying the entire line 
with a result so far successful, that trucks are now loaded, transported, 
unloaded, and taken back the same day over three miles of the line with 
few or no derailments ; and with a little more energy and activity two 
tiips might, it is said, be easily made in a day." 

Taking the first section or the first two miles of the line, where 
all the difficulty lay, seven deviation lines were taken involving 
the following changes : — 

(1) . There were 73 curves in the old line ; 53 curves were done 
away with, and, therefore, the chance.s of derailments were reduced 
by nearly 73 per cent. 

(2) . The length of the line has been reduced by nearly of a 
mile, and the saving effected thereby amounts to some Rs. 2,000. 

(,3). The gradients are less steep and more uniform, and many 
reverse gradients have been avoided ; and whereas formerly only 
elephants could be employed, bullocks also are now used for 
dragging the trucks. 

The derailments that occurred may be traced to the following 
causes : — 

I. Reverse gradients at a curve, viz,, where the line forms 
a V or an inverted V at the apex of the curve. — In the former 
case, either the fore-wheels are jolted off the rails in the direction 
of the tangent at the point where the gradient is reversed, or the 
bind wheels are lifted off the rails soon after the fore-wheels have 
passed that point. In the latter case, the fore-wheels, immediately 
the change of gradient is reached, are similarly liable to be lifted 
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off the rails high enough for the 6ange to get above the rails, and 
thus be no longer able to prevent those wheels from moving off 
along the tangent and becoming derailed. In both oa«»es derail- 
ment's are avoided by making the curve and ‘i-ome 15 feet in pro- 
longation of it both ways longitudinally level, either by filling in 
or cutting down, as the oa'^e may be, and giving the outer rail and 
the prolongation at both ends a super-elevation of 2 inches. 

IT. Defective adjustment of the outer rail on an in- 
cline. — In a curve on an incline there are two slopes to be con- 
sidered — the longitudinal '^lope (along the length of the line) and 
the cross slope caused by the snper-elevation gi^en to the outer 
rail. The mistake made all along was in giving the outer rail an 
equal super-elevation throughout its length. If the super-elevation 
is the same throughout the length of the outer lail, it is easy to 
see that the longitudinal slo]»e will cause the truck to incline on its 
hind wheels, and the cross slope on its inner wheels. There will 
hence be no pressure on the top outer wheel. This wheel will thus 
be lifted off the rail, and tlie height to which it will he lifted will 
depend on the steopne*'S of the slopes and the load carried. Hence 
the super-elevation of the outer rail must increase towards the 
apex of the curve, where it should be greatest. Measurements 
were made on fifteen succos«ivo curves m the second mile, imme- 
diately after ten pairs of loaded truck-'' had passed o\er them without 
a single case of derailment, and the results are given in the following 
table, in the hope that they may be found useful by others ; — 


Running 

number. 

Gradient. 

Chord of Arc 

Svjf&r-ele 

Lower end 

ration at 

Upper end 




Feet. 

Inches. 

Inches. 

Inches. 

1 

1 in 

20 

U 

5 

2-75 

3-25 

2 

1 » 

27 

13 

4 

2 

8 

3 

1 ,, 

17 

26 

6 

2 5 

4-75 

4 

1 „ 

120 

13 

10 

2-75 

8-75 

5 

1 „ 

15 

18 

4 

2 75 

3-75 

6 

1 

20 

13 

10 

2-25 

4 

7 

1 » 

17 

27 

10 

2-75 

4-75 

8 

1 » 

17 

13 

10-75 

1-75 

3 

9 

1 

10 

13 

10-5 

2-5 

8 

10 

1 » 

13 

13 

10 

i 1-75 

2-75 

It 


10 

13 

10-5 

1-75 

2-75 

12 

1 » 

20 

14 

4-5 

1-75 

2*25 

13 

Level 

13 

10-25 

8 75 

3 75 

14 

1 in 

12-5 

13 

11 

3 

4*5 

15 

1 » 

120 

13 

10 

2-75 

3-75 
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From the foregoing figures we deduce the following practical 
rules : — (a), that according to the sharpness of the curve and the 
cross slope the outer rail should have a super-eJevation of from 
2 to 3 inches at the commencement of the curve, the supereleva- 
tion being gradually increased up to the apex^o the extent of 1 
inch for every 14 feet of chord and diminished along the straight 
at each end, so as to cease in a length of about two trucks ; and 
(/;), that, as the preceding rule is difficult to carry out on a kucha 
roadway, the curve, as well as a portion of the straight at each 
end should, whenever possible, bo made level in the direction of 
the way, the outer rail being then given a suj»er-elevation of from 
2 to 3^ inches. In any case further safety is insured by adding 
a *^wing” or “guard” rail to the inner rail of the curve. The 
groove thus formed keeps the flanges of the inner wlieels in posi- 
tion and prevents all chances of derailment. 

III. Defective attachment of the tiiucks and erroneous- 
ly DRAWING THE TRUCKS BY TUB DRAG-BAR. — The trucks are 
attached to one another and drawn by the drag-bar. Unless the 
drag-bar is rigidly attached to the truck like the shafts of a 
carriage, the pull exert(*d through it has little or no influonce in 
turning or guiding the trucks o^er the curve. The trucks must 
ho coupled together in the ^anio May railway 'nirriages, and the 
yoke-pole or drag-chain should he at (ached to the front coupling. 

IV. C\>U1'J.1N(} TUB TRUCKS TOO FAR APART FROM ONE AN- 
OTHER. — The truck.N .^liould i)e kept as elo.so tog(*ther as po^^ible 
consistent vvitli free play — their length between tlie axles and their 
distance aj)art may together he made equal to the chord of the 
average curve. This enahh's the trucks to travel more or less on 
the same curve at the same time, and every truck as it (‘liters upon 
and passes over the curve place*' tlic next one in a better position 
to clear that curve. This precaution is especially important when 
Diverse gradients occur. 

V. Not GuiDiNCi thk trucks, and unequal pressure due 
T o BAD LOADING. — TTie trucks may be assisted in going round a 
pharp curve by altering tlie position of the logs as tlie trucks are 
moving on the curve. This consi.sts in pushing the fore end of the 
logs towards the inside of the curve aud the en(i behind outwards. 

Unequal pressure on the trucks, when the logs lie more on one 
truck than on the other, results c'ither in the trucks derailing or 
toppling over. 

VI. Insufficient attention to lubrication. — The last but 
*iot least point is to have the trucks well oiled or greased, so as to 
give easy movements to the different parts. Special attention 

Y 
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must be given to the axle-boxes and to the circular plate over 
which the cross-bar revolves. 

Mount Stuaet, 1 S. C. M. 

2th Aprils 1890. J 

• 

THE REGENT REFUSAL OF THE SECRETARY OF 
STATE TO IMPROVE OUR PENSION RULES. 

I NOTICE in the issue of the “Times of India” of the 17th in- 
stant a telegram pregnant with interest to all Forest officers of 
the superior grades. I allude to the refusal of the authorities at 
homo to place the Forest Department on the same footing as 
regards pensions as those in the Public Works and Telegraph De- 
partments, which is fulminated therein. Now, I was not aware 
that any movement of the sort adumbrated was in contempla- 
tion, and I fancy iny ignorance was shared by all, or nearly all, the 
officers of the Bombay Forest Department. Why not stick toge- 
ther, “ shoulder to shoulder, blade to blade ” ? It is the old fable of 
the old man teaching his sons the enormous utility of combination 
by means of the bundle of sticks. Unanimity, brother Foresters, is 
the secret of success in a case like this ; and let us all pull together 
whether our lot bo cast iu the Punjab, in Bengal, in Madras, in 
Burma, or Bombay. 

Then gie*s a hand, my trusty friend, 

And here’s a hand o* mine, 

And ye will be your ain pintstoup 
And I will aye be mine. 

If you are going to have another try on your side, yon had much 
better get us in the boat too. 

Bomuay DisTiurrs, G. K. B. 

21st April, 1890. ) 

RESULT OF TEACHING IN ONE AND THE SAME 
CLASS CANDIDATES FOR APPOINTMENT IN 
DIFFERENT GRADES. 

LTndeb the heading of “The troubles of a Native Executive Engi- 
neer,’'' “ Indian Engineering ” tells the following story : — 

** The Executive and Overseer had been at the Poona College to- 
gether. They were having a difference of opinion on a point of Survey- 
ing and the discussion was waxing warm when the Overseer broke in 
with * But remember, Rao Saheb, I got the prize for Surveying at Col- 
lege.* If this is not true, it is ‘ likely,’ as there are native Engineere 
and Subordinates in the Indian P. W. D. holding the same University 
and Collegiate qualificationB.” 



TWO VERY MEOESSARY OORRBCTIOES. 


181 


How inuch truer is such a story likely to be of Forest officials 
trained under the present system at the Dehra Ddn Forest School, 
where candidates for Sub-Assistant Conservatorships and for Ran- 
gerships attend the sanle classes, study up to the same standard, and 
must reach the same tests of qualification. • A student at the 
Poona College of Science can secure appointment as an Assistant 
Engineer only by proving himself the best all-round man of his 
year at the examinations of the Bombay Univtirsity for the degree 
of L.C.E. whereas the students of the Dehra Diin Forest School 
who obtain first appointments as Sub-Assistant Conservators 
have often been men that have been badly beaten by at least 
half of their class fellows, who, however, can aspire to nothing 
higher than the lowest grade Rangership, and cannot hope to be- 
come Sub-Assistant Conservators for the first third of their service 
at least. Such a reductio ad ahsurdum must, however, continue to 
exist until Government admit the egregious blunder they have made 
in organizing and maintaining the School on its present basis and 
give it at last a real and sufficient teaching staff. No amount of 
pompous Resolutions or office notes by omniscient Secretariat lions 
will remove the glaring anomaly until the School staff is strength- 
ened and receives the justice so long denied it, and the system of 
patronage under which Probationary Sub-Assi=fant ( -onservators 
can still be appointed is abolished. What can be irior(‘ derogatory 
to discipline and efficieu(!y than to jdaco under the orders of a Sub- 
Assistant a Ranger who has proved himsedf intellectually and pro- 
fessionally a far better man ! Then again w o have several men 
who obtained honours in passing out of the School, and who have 
served the necessary probation as Rangers to qualify them for pro- 
motion to Sub- Assistant Conservator. These men have been 
waiting for years till they have become almost hopeless, while in 
the meantime Dowhs have been pitchforked over their heads. You 
cannot get blood out of stone, nor can you get good work out of 
discontented and hopeless men. 

TWO VERY NECESSARY CORRECTIONS. 

We have to apologise to Mr. Fisher for a most stupid blunder 
on the part of the P. D., by which the sequence of that gentle- 
man’s arguments in his letter, printed in our issue of September 
1889, was completely dislocated. The last two paragraphs on page 
341, and everything printed on page 342, with the exception of the 
last six lines, should be read immediately after line 19 on page 344. 

“ Also line 23 on page 42 of our preceding issue should run as 
follows : — ‘ branch, but more especially in one, &c.” 
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SOME REMARKS ON TITLES AND TIGERS. 

Sir, — Though a junior I ain elderly. Age and consequent experi- 
enco may excuse or even render these remarks worthy of your notice. 

I read the “ Indian Forester ” regularly, or rather as regularly ae 
you permit me to, and for years I have noticed that the promise of 
its title is never fully carried out. You give us forestry always, agri- 
culture sometimes, travel seldom, and shikar never, ('an you, and 
will you, with the consideration due to a constant subscriber, tell me 
the reason of this ? Is it that the Forest olheer with about 100 pre- 
scribed and 15 dozen unprescrihed forms has otherwise enough 
writing to do, or is a union of forestry and sjiort incompatible ? 
However this may be, I appeal to you to either alter the title of your 
magazine or to procure some shikar articles. 1 am sure many men 
could supply you with interesting and thrilling notes strictly found- 
ed on fact, though perha})S at first it would be better not to make any 
conditions.* Now the influence of fire conservancy on large game, 
their number, and habits must be considerable. W o have enormous 
areas protected from fire which wore formerly burnt over every year. 
This means there is cover and water at all seasons where formerly 
both were scarce, and it also moans considerable change in diet of 
graminivorous animals ; leaves and fruits must largely take the place 
of grass, for it is a slow and laborious occu])ation extracting the new 
shoots from the ina-^s of unjialatable dry vegetation. The effect of 
this on deer of all kinds is most marked, and has certainly altered 
their hahits as to locality, and 1 believe too, to a certain extent, their 
colour and growth of horn ; hut this is a suhjecd which r(‘tpiires much 
research befo7*e anything definite can he said. Tim number of 
deer has not, 1 th.ink, increased to any marked extent, but the num- 
ber of tigers has most decidedly, whilst the number of cattle killed 
has probably diminished. From this I conclude that tigers profit 
by protection as well as deer, that they ])revent deer from increasing 
too rapidly, and that as long as there is game available, they do not 
care for killing domestic animals. Of course, I can only note my 
observations over a comparatively limited area, but if others will do 
the same, we will arrive at some idea of how we are affecting the 
natural history of the country whilst improving the forest growth. 

* We devoutly wish it was a fact that our brother-foresters wore willing to 
give the readers of our journal the benefit of their numerous and varied experi- 
ences in the matter of sport. We, however, hope tliat “ An Aged Junior’s" 
allusion to the subject will now at last enable ub to jvistify our title. — [E d.] 
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As above remarked, tigers have increased, and this is not extra- 
ordinary. Even if a fire-protected forest were opened to shooting in 
tlio hot weather it would be useless to look for a tiger in it ; one 
place is as good as another where all is high grass and forest, 
and therefore few tigers get killed. I have no hesitation in saying 
that, at the outside, not more than three per cent, of tigers in this 
Division are shot every year. The increase in numbers is the differ- 
ence between that and the percentage of births after deducting the 
deaths from natural causes, that is, if tigers ever die in their beds, 
which I doubt. The next fact worthy of note is that tigers are 
more frequently met with accidentally than formerly, and this, not 
only because they are more numerous, but because they avoid man 
less, and because, by pref<‘ronce, they frequent roads and fire lines 
which men al>o use for choice. The tiger has good reason for this: 
he avoids the dew and the labour and noise of crushing through the 
grass, whilst ho has more chance of meeting deer which graze 
greedily on the new grass in such places. But these accidental meet- 
ings with man are not as a rule dangerous for the tiger. Then 
again as to locality. The tiger follows the game, and if the deer 
have altered their habits through str(‘ss of fire conservancy, so must 
he. In point of fact, in the winter months, when the grass is heavy 
and uneatahl(‘, the deer retire to those places? where the grass is 
lowest and other food is offered. This especially appli<‘S to the spot- 
ted deer in these provinces. The stags, being in velvet in this season, 
would rather not run the risk of injury in long grass, and may then 
he found at elevations up tod, ()()() feet, where the grass is thin and 
short. There too the tiger and his marks are most frequently found 
at that season. As the new grass springs up and parts of the forest 
are burnt or cleared, the deer descend and their parasite with them. 
Ultimately in the hottest weather lie will he found in those shady 
water-courses at the foot of the hills, rarely outside the forest in 
heavy grass. 

How different is this existence to what it was before the 
forests were closed and protected. Then the jungle fires, com- 
mencing early in the year, gradually restricted the tiger’s shelter, 
till the commencement of summer found him with no retreat hut 
a little grass and a puddle of water, his presence known to the 
inhabitants for miles around, compelled by hunger to feed on cattle, 
unable to catch the game in the burnt-up forest. And some scorch- 
ing midday in May ho was rudely awakened to face a lino of ele- 
phants and batteries of the most scientific weapons, and there died 
like a hero or a cur according to his breed and disposition. 

Personally 1 do not yearn for tigers ; they are often di'^agreeahle 
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'when alive and invariably so when dead ; but in the Division I have 
the honour to administer, there is much fire conservancy and many 
tigers. Both increase annually, and the latter to that extent that I 
have lately had a military detachment to kill a man-eater, and my 
Conservator has desired me to draw up a light working-plan for the 
suppression of dangerous carnivora — a sort of thinning by depart- 
mental agency I presume. Thus, though glad — 1 may say eager — to 
avoid the brutes, yet I am, through the workings of fate, continually 
meeting them. Such a chance rencontre was the cause of the death 
of my last tiger ; and this I propose to relate merely because it 
shows the objectionable foarlessnc.-'S and contempt evinced by a tiger 
for a Forest officer. Coming home one evening seated on a pad 
elephant, I took a short cut through a thicket of khair and creepers, 
when my elephant shied at some animal 1 could not distinguish. 
Thinking it might bo a deer or a pig, 1 proceeded on my way, when 
after a short distance the elephant again shied, and looking dowm I 
beheld my last tiger at a distance of about 15 feet in the conven- 
tional attitude for a spring. I will spare you a description of his 
flashing eye and lashing tail. Suffice it to say that I felt in a 
hurry to get in the first blow, and did so by planting a bullet in his 
throat. Then extricating myself from the embraces of khair and 
creeper, I returned home, leaving the tiger to die alone. Next 
morning I found him 20 yards away, half sitting up, but very harm- 
less — a most curious and uncomfortable-looking attitude, but I 
suppose he knew best. 

Some time ago there was in the Pioneer ” an article of in- 
terest, entitled “ A Mad Tiger.” That animal had doubts cast on 
his mental condition because he followed the hunter and did not get 
killed ; but you will agree with me that my last tiger, which fol- 
lowed an elephant and did get killed, has much stronger claims 
to insanity. It seems probable that after a few more years of 
successful fire-protection tigers will not only permit the Forest 
officer to approach, but even systematically follow him with evil 
intent, and when these days arrive stagnation in promotion will 
cease, there will be no more 4th grade Deputies of 17 years’ service, 
and even the post of Instructor at the School will be eagerly sought 
after I In those circumstances I shall probably not advocate heavy 
fellings in my tiger working-plan, nor will it be well to advertise 
my Division as a paradise for tiger-slayers. 

There is safety in numbers, and my identity will be well hidden 
if I sign myself 


An Agbd Junior. 
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THE INJURY DONE TO FORESTS BY SHEEP AND 

GOATS. 

(Continued from page 94). 

Mr. J. McKee, Deputy Conservator, Central Provinces, writing 
in the Indian Forester for October 1875, says : — 

“ Experiments have been carried out in the Central Provinces which 
seem to prove that in some forests the fact of admitting cattle, even in 
the small number of one head to 15 acres, will in four months completely 
destroy all seedling growths. The following is the account given : — ‘ Two 
blocks of forests from which cattle had been excluded for four months, 
from 1st April to 31st July, were inspected about the latter date, when 
large numbers of seedlings of the better classes of timber trees weie 
found in all directions and situations, although the rainfall up to that 
period had been much below the average. On the 1st August licenses 
were issued allowing 256 cattle to graze in one of these blocks, contain- 
ing about 3,840 acres, some few plots of ground in which seedlings were 
present having first been hedged off to protect them from injury. The 
block was again inspected towards the end of November, when it was 
observed that the yearling plants had completely disappeared, except in 
those places which bad been enclosed.”’ 

Mr. Shuttleworth, Coiisorvator of the Northern Circle in the 
Bombay Presidency, makes the following observations : 

“ The Director’s expressed opinion would imply, as his arguments are 
directed to prove, that the grazing of sheep is not harmful to forests. 
It is certain that he will find no Forest Ofificer to concur with him in 
this view, and he will find many Revenue Officers and others experienced 
in farming and stock-breeding in this country holding to the contrary, 
despite all his contentions on the point. 

“ The Director apparently suggests that the grazing of sheep may be 
regarded as ‘ light grazing.' Now sheep in this country are not, it is 
true, heavy animals, but they cannot be considered to be light grazers, 
for they are exceedingly close feeders. The teeth of goats are ebpccially 
poisonous to ligneous vegetation, but grazing by sheep in large flocks 
upon soil already deteriorating most rapidly accelerates denudation , 
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hundreds of sharp split hoofs pounding on the same limited surface cut 
up the ground and ererything upon it, and the animals seize the root> 
stocks of the grass with their teeth and pull the entire plant out of the 
ground. Whatever may be the opinion of the Director of Agriculture 
on the point, it is absolutely certain that reproduction of forests, natural 
or artificial, is entirely incompatible with sheep and goat grazing. 
Sheep and goats may, as has been said before, he admitted into ‘ defensi- 
ble * forests in a forestry point of view. But forests arc, in the Deccan 
especially, not maintained solely for the production of timber : pasturage 
and fodder are important factors in the local management of forests, and 
in this aspect of forest conservancy the admission of sheep and goats 
into the forests of the Deccan is to be condemned. To prove this asser- 
tion, I would mention that sheep were allowed to graze this year in 
certain forest lands in the Poona district where only honied cattle 
generally graze, and the result has been a number of petitions protesting 
that the sheep have fouled and destroyed the pasturage so as to make 
it useless for cattle. Again, the village officers of Kawantsar, in the 
Kopargaon taluka of the Ahmednagar district, complained bitterly to 
me, when they accompanied me into the reserve of that villsge, of the 
utter destruction of the pasturage of their cattle effected by sheep. They 
pointed to me the perfectly hare ground in the month of December and 
said — * The sheep have done this ; they have uprooted all the grass and 
have deprived our cattle of grazing.’ 

“ The Director cites further the Government Farm in Khandesh, 
where pasture land are regularly grazed and the progress in tree- growing 
compares very favourably with that made in the forest lands adjoining, 
where grazing is prohibited. But the Director has very unaccountably 
failed to notice that the Government Farm in Khandesh contains good 
deep soil which is to a very considerable extent under irrigation, while 
the forest lands are stony bills with comparatively little soil ; that the 
grazing in the Farm is regulated and controlled, a limited number of 
well-fed animals being admitted for short periods at a time after the 
hay has been cut; that they sre driven into their stalls at night, where 
they are supplied with abundance of excellent fodder ; that the grazing 
is supervised by an educated and highly practical European expert 
assisted by a large staff resident on the spot, while the forest lands are 
exposed to an overcrowding rush of hungry, half starved sheep with no 
restriction as to time or season, and one Forest guard to look after 
several hundreds of acres. No doubt the Director refers to the Jowardi 
Reserve near the Khandesh Farm, which was at one time under the 
Huperintondent of that Farm, and was then put into forests because it 
was valueless for grazing the Farm cattle. Heven years’ closure of this 
property has shown the time it takes for an impoverished, denuded 
hillside to recover in a locality of a comparatively light laiufall ; but 



THK INJDhY DOKB TU FOBBSTS BY SHEEP AND GOATS. 


187 


the condition of this reserve now in its grazing character is vastly 
different to what it was when the Farm had it. However, there is no 
comparison between it and the Farm : in the latter the root^stocks have 
joined together and formed a complete felt, springy to the tread ; this 
is due to artificial irrigation and properly-regulated grazing. The 
Farm animals being stall-fed would naturally be much less destructive; 
but even admitting that the alleged superiority of reproduction on grazed 
areas over the ungrazed is an accurately observed fact, it would still be 
urged that a proposal to manage whole districts on the basis of a more 
or less successful result occurring with exceptional animals upon a small 
area of exceptional lands under exceptional conditions of treatment will 
not bear serious scrutiny. 

Lastly, is the statement of the Director that ‘ sheep will not graze 
unless led by goats' I have never heard before of such a remarkable fact, 
if it is a fact, which I greatly doubt ; for I have kept sheep without any 
goats in this country, and they have always grazed to their fill. In the 
highlands of Scotland, where 1 have seen sheep grazing, and in the 
downs of England, where 1 have not only seen but have studied the 
industry, this phenomenal feature in the natural habit of the animals has 
escaped my observation, and to the extensive sheep-walks of Australia 
goats are, 1 believe, unknown. No doubt shccf) are more easily managed 
when led by goats, for they follow blindly where it is hard to drive them. 
Asa case in point, 1 may mention that sheep have su urn across tidal creeks 
after my horse, and swim across rivers annually after my people in the 
course of my annual tours. Goats are the more intelligent animals, and 
where there are no dogs, such as the famed collies of Scotland, and 
bhe))herd8 are somewhat lazy, they include a certain number of goats in 
each flock to bo leaders of it. 

“ Finally, I beg respectfully to urge that the grazing of sheep and 
goats in the reserved forests in the Deccan, which arc still under 
reboiseinent, is as inimical to the interests of tree-growth as it is to the 
interests of grass fodder and pasturage, and that these animals, if 
admitted to any reserved forests, should be allowed entry into a few 
selected areas only ; and I am of opinion that not the slightest harm 
would result to the sheep industry if all the forests were to bo closed 
against them as grazing grounds if sufficient extent can be found for 
them outside the forest reservations at such seasons as the cultivation 
fields generally are not open to their entry and are not used for sheep- 
grazing.” 

The Divisional Forest Officer, North Thana, Mr. Wilkins, re- 
ports : — • * 

“ I am unhesitatingly able to say that it is fatal to allow goats 
into any kind of forests, for they eat up and destroy shoots and tender 



]88 THB INJUHY DONK TO PORKST8 BV 6HBRP AND OOATB. 


seedlings. Cases 1 way say almost without number have during the 
present season come within my observation where goats which are kept 
by the wild tribes have cropped down and destroyed the young tender 
coppice-shoots of the trees felled in the compartments The damage so 
done is very great and very difficult to repair : not only is the reproduc- 
tion retarded for a whole year, hut it necessitates the cutting back of 
all the damaged shoots — a work which involves a great deal of labour 
and expense and the most careful supervision.” 

The Divisional Forest Officer, South Thana, Mr. G. P. Millett, 
reports : — 

“ 1 do not think it possible for the Forest Department to go too far 
in the matter of excluding goats from forests in India. 'Die grazing of 
sheep may in certain cases and within certain limits be allowed without 
much risk of damage, but goats shoiihf in all cases be strictly prohi- 
bited. Often when I was in charge of the Sholapiir Division have I 
come across cases where goats trespassing in the Km ans winch are 
under reboisemcnt have cropped the seedlings short. The goat has a 
special liking for a succul<‘nt young babul, though he docs not disdain 
the leaves of the old tree eithei, but, standing on his hind legs, can crop 
the leaves and twigs to a considerable distance above the ground. Sh^ep 
do less harm, as they are content with the grass, tliongh the young 
babul seedlings coming up with the grass suffer from their browsing 

“ Similarly in wooded districts where the forests are regcneiated by 
seedlings and coppice shoots, the young trees have no rhauee if goats are 
allowed in the forests, but are either browsed down and killed or survive 
to grow up into stunted misshapen trees. Young seedlings and sprouts 
that escape their voracious maws fall victims to llicir sharp split hoofs. 
The soil also is loosened and rciidereil friable, so that, if on slopes, it 
gets washed down when the rain falls, and fhc rocky subsoil being laid 
bare reproduction becomes a matter of difficulty. Such cases have come 
under my notice quite recently in this district.” 

The Divisional Forest Officer, Khaiidesh. Mr. U. S. Fagan, re- 
ports : — 

“ I have seen myself both in the Nagar and 'Sholapnr districts sheep 
that are taken to pasture without goats. In Khandesh the Tilaris, who 
are the chief sheep-farmers, persist that sheep cannot graze without 
goats. I think that this opinion has been formed owing to two causes : 
first, the conditions of the forests (for that is where the largest ‘ rain 
pasture * lands of the zilla lie) were all up to a very late date, and even 
now are, largely constituted by heavy jungles. These lands are not as 
eminently suited for sheep pasture as for goats, owing to the sheep 
being a short-grass cropper, whilst the goat is pre-eminently a tree 
cropper. But sheep have a very facile habit of following any leader, and 



THK INJURY DONB TO FORESTS BY 8HBBP AMD GOATS. 


189 


take to tree-cropping when they see goats doing it and the grass too long 
for their mode of grazing. In Sholapur and Nagar, where the fon'sts 
are principally grabs lands, the people used, before goats and sheep 
were excluded, to graze ^heir large cattle first and the sheep afterwards, 
and they gave it as their reason that sheep could not crop the long gioss. 
When sheep were excluded from all hut the free-grazing* lands, after a 
year or so the people saw that their large cattle refused to graze in the 
free-grazing lands as freely as in those from which sheep were excluded, 
Hiid there are petitions on record in the Nagar office asking for sheep to 
be excluded from fiee-grazing lands. 

“ The second reason on wliich they founded their opinion emanated 
from the first, for the goats acted as collies to theii larger (in numbers) 
and more stupid companions, and saved the herdsmen a great deal of 
trouble in driving. It only requires a few more herdsmen and a little 
time for the sheep to get out of their habits and for them to be driven 
quite well enough for grazing purposes. 

“ If we allow goats with sheep, we turn the latter into as destructive 
an animal as the former to all our young growth, and this in our forest*, 
constituted as they are by individuals of mixed ages, is simply fatal, 

“ I have seen so much of the damage done to young growth of our 
forests by goats and sheep, that it would be impossible to quote every 
case here. There is not a forest where goats and sheep have been al- 
lowed til at has not its young seedlings more or less damaged, according 
to the number of animals and the area. 

There are the forests of Nandurbar, quite close to where I am now, in 
which the forest areas have not got the same amount of jungle on them 
tliiit similarly constituted lands elsewhere have. How the jungles in the 
former were destroyed I cannot profess to state ; probably they were cut 
down, but the growth, instead of improving under a conservancy which has 
existed for ten years, is going backwaids. This is palpable to the most 
casual observer ; every bush and shrub is in a deteriorating state. 
Trees there are none to speak of, and these bushes are one and all 
nibbled to the very stump. Next rains they will shoot out again to be 
nibbled back until they eventually succumb. 

“1 have seen the destruction caused by sheep and goats in Anjan 
forests. After a felling, if the re-shoots are nibbled, they seldom live 
more than two years, and I have satisfied myself that the Anjan, if left 
alone, can re-shoot very strongly. The areas of the Anjan fellings in 
Hhulia Hange of past years were ruined as far as regeneration of that 
Hpecies was concerned, when the stools were cut level with the ground 
and the shoots came in reach of the goats and sheep. 

“ In babul forests, if sheep and goats are allowed in sufficient num- 
bers, not a seedling will be found after they are gone. In fact, sheep 
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and goats are the curse of our forests, and destroy other far more im- 
portant interests by their grazing, and they should never be allowed in 
any but purely pasture lands.” 

The Divisional Forest Officer, Nasik, Mr. W. G. Clabby, re- 
ports 

Constant complaints aie received from the people of the Nandgaon, 
Baglon, and Malegaou talukas that, owing to the admission of sheep into 
their grazing lands used by villagers for cattle of the bovine species, their 
animals suffer, as the sheep are such close feeders that the larger animals 
cannot pick up anything. 

“ In the Nandgaon Range yearly large flocks of sheep are admitted 
into forests. The consequences of such a course are becoming more 
and more apparent every year: the ground is being cut up and laid bare, 
and the grass is to be seen sparsely scattered here and there ; any young 
seedlings that may chance to show themselves are cut back closely to 
the ground or trampled down and torn out by the roots by the hundieds 
of sharp hoofs passing over the ground.” 

The Divisional Forest Officer, Abinednagar, Mr. Horatio Main- 
wariug, reports : — 

“ The injurious effects sheep and goat grazing have on forest lands 
is well known to all who have anything to do with forestry. More 
especially docs this apply to such lands as are undergoing re-forestation, 
such as most of the Deccan reserves on the hill slopes and plains. 

“ Concerning the evil of goats, there can, I take it, he no doubt what- 
ever ; one has only to watch the animals feeding to see that he takes up 
all forest vegetation that comes in his way, even standing on his hind 
legs to get at the leaves and tender upper branches. 

“ Concerning the grazing of sheep there is more room for doubt. 
Where there is good grass to be had, 1 fancy sheep prefer such to feed- 
ing on leaves; where tlio grass is scanty and poor in quality (as in most 
of the mal lands and hill slopes of the Deccan reserves) sheep do not 
object to satisfying themselves by eating leaves and succulent young 
seedling. But it is not alone by their feeding proclivities that most dam- 
age is done by these animals in the way of hindering re-forestation. 
It is by the trampling of their sharp-pointed hoofs when driven in herds 
and flocks over the forest reserves that the chief injury is done. Seed- 
lings which have successfully battled against the drought and beat of the 
Indian summer receive tlieir quietus from these pests to forestry. 

One has only to look at the side of a hill over which these animals 
have been driven and note the ridges of dust or clay (according to the 
state of the weather) which run parallel to the sides of the hill slopes 
formed by processions of these animals when feeding, to see how futile 
it is to ^Ypect any forest vegetation having a chance of making headway 
against such drawbacks. 
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** People miglit, and do, say—* Bnt many of yonr reserves are simply 
grass lands without any forest vegetation whatever. What harm can 
sheep and goat grazing do on Mich lands?’ To such queries I would 
reply — many of such lands have only lately come into our possession ; to 
admit sheep and goats on such lands would be to take away the last 
chance that there is of creating forest vegetation on them. Of course 
in some cases it may bo imperative to admit these animals on fore^t 
lands should the grazing elsewhere ho insufficient. In that case 1 
would allow them on the nial lands of the plains only^ and on no con- 
sideration on the hill slopes. 

“ The Conservator will remember the protest of the villagers of Wari, 
talnka Kopergaou, against admitting sheep and goats hi their grazing 
land,” 

The Divisional Forest Officer, Poona, Mr. Wroughton, states : — 

“ As to facta which have come under my personal observation, 1 can 
only say that, were I to record a tittle of the cases which 1 have seen, 1 
could fill sheets : from the bare moor on the Blair Athol Estate in Scot- 
land, which 1 saw trail sfoimed into a thicket of Scotch fir by the cxilu- 
sion of sheep and deer in IHCO, to the hillside on wliich a felling had 
taken place last year and the coppice slioots had been so cleanly eaten 
down by sheej) and goats that not a leaf was to be seen, which 1 saw 
only the other day in an inam village near Bhatghar. Almost any gai- 
ran in the Sirur Uange of this Division would furnish ample evidence of 
the result of sheep and goat-grazing. 

The Divisional Forest Officer, Working-Plans, Mr. T. B. Fry, 
reports : — 

“ 1 have sometimes found the stems of babul seedlings stripped of 
leaves and the upper part crushed into the shape of a native tooth-brush. 
In such cases the plant has but little chance of surviving through the 
hot weather, or at the best it will become a misshapen tree. 

In part of Sangola especially the difference is most noticeable be- 
tween those hill slopes which have been closed against sheep and similar 
lands where they have been permitted to graze. On the former there is 
R stiong young ligneous growth of various kinds, partly natural and 
partly due to broadcast sowings; whereas on the latter, although the 
soil is precisely similar and broad-casting has been done, scarcely any 
forest growth can be seen except a few bushes hopelessly stunted. 

** In Sangola again there are one or two private forests of consider- 
able extent into which sheep and goats are never admitted, although 
horned cattle are allowed to graze on payment of fees — a clear proof 
that the destructive nature of sheep-browsing is fully understood by 
intelligent natives.” 

Mr. Gleadow, the Divisional Forest Officer of Surat, says : — 
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For the last ten years it has been my business and pleasure to 
keep a sharp look-out for youn^ seedlings, and the result of this ex- 
poriejice is clearly and decidedly that in areas freely grazed by goats 
and sheep it is useless looking for them. Tiie occasional plant that 
survives is an eyesore, a leper among trees, a deformity to shudder at, 
unfit either to live or to continue its species.” 

The Divisional Forest Officer, Pancli Mahals, Mr. H. W. Keyes, 
has written as under : — 

“ In poor, open forests, such as those of the Panch Mahals, any 
grazing is hurtful ; but the grazing of sheep and goats in such lands 
is fatal to any improvement of the forest growtli, by which I do not 
mean that a teak tree 20 years old will not grow on for another 20 years 
whether the forest at its base be grazed or not (it may seem supeifluous 
to note this, hut it is an undoubted fact that many Kevenue Officers are 
unable to imagine how grazing can hurt forests which consist of trees), 
but that seedlings have no chance of surviving where the fi)rest is open 
to the depredations of sheep and goats. Sheep, as is well known, 
browse down everything on the surface of the ground until the soil is 
absolutely bare, while goats are even more destructive with their irre- 
pressible taste for young and tender shoots of all kinds. 1 have seen 
goats reaching up to devour twigs at a height of fully 6 feet from the 
ground. As these animals prefer the young leaves and shoots, it is the 
custom too, in the Panch Mahals at any rate, for the goat herd to carry 
a long pole with a knife attached at the upper end with which to behead 
young saplings and lop off new shoots of all kinds in order to strew the 
ground with fodder for their herds.” 

Colonel Mellae, Conservator of Sind, says : — 

“ 1 can say from inucli ex[)erience that without rigorous exclusion of 
goats and slieep from areas under reproduction, where the principal 
growth is of species of tre^s that goats and sheep can eat, enclosures are 
mere waste of money and trouble. The forests under my own clinrge 
are divided into compartments of 160 acres each ; these are worked in 
Buccehsion and closed for reproduction. 

** Homed cattle can often be admitted as early as six months after 
closure, but goats have to be excluded for four or five years, and sheep 
nearly as long. 

‘‘Sheep in this province do not require goats to lead them, though 
very often there are goats kept with flocks of sheep, but these are for 
the convenience of the owner and not kept as a necessity. 

“ If denuded lands have to be re-clothed, the exclusion of goats and 
sheep is an absolute necessity, as the forest growth that begins to show 
on such land in the Bombay Presidency is often, if not invariably, species 
of Acacia and Prosopis, and these the goats and sheep would eat up as 
fast as they appeared. 
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I cao show thouHands of acres in my own forests that have become 
covered with dense jungle from the simple process of excluding goats 
and sheep, and for the first year or two horned cattle also, whereas 
similar and adjoining lantls outside forest limits are bare of trees. In 
our ordinary working, if a compartment is not closed after it has been 
cleared, or if the closure is imperfectly maintained hy the carelessness of 
the Forest guards, the fresh growth is ruined hy goats. fSheep do not 
do HO much damage as goats, but they do a great deal, as they eat up 
seedlings and fresh eoppice-shuots of all edible kinds of trees ; but after 
the seeilings and coppiee-bhoots have attained the height of two or three 
feet, sheep do very little dauia.»e, as they do not bend down a young 
tree to get at the upper brancdies,** 

Mr. Poet, Conservator of the Northern Circle, Madras Presi- 
dencjf^ eominunicafea fhe following notes : — 

“ From Ganjam, the Collector, Mr. J. G. Horsfall, kindly sends the 
results of his expeiience in the Kistiia district. He remarks that in the 
latter district he tried the experiment of excluding goats and sheep from 
the Bezwada hills, which were tieaily hare. For the first tliree years 
there was little or no result ; but the fourth year there was a most 
marked difference between the conserved and unreserved hills, and this 
too by nature unassisted. 

“ Mr. Horsfall adds : ‘I regret I cannot state whether the improve- 
ment has continued, ns it is five years since 1 left the district, and niy 
biiecessors may not have continued the experiment.* 

‘‘ Fiom (iodaveii, Mr. Battie, the District Forest Officer, notes the 
fact that in the plains forests proj)er reproduction is found only in the 
tracts remote from villages ; and in the vicinity of some villages, espe- 
cially of those ahoumling in goats, there is no herbage over an inch 
high. Ho draws attention to an article in the June h'or(?ier, 

“From Kistna, Mr. Homfray, the District Forest Officer, states that 
the long-legged vniiety of goat is most destructive to trees. In fact, his 
experience is that it never eats the jungle grass at all, but subsists 
entirely on the leaves of trees. Of these, the goats cat the leaves of 
almost every kind, but chiefly of some kinds which are important to the 
district — namely, IJarduickia hinata^ Alhiztia amara^ and Acacia ferru- 
ginea. There is throughout the forest an almost entire absence of 
seedlings, which is not due to fire, hut to excessive grazing, and chiefly to 
the damage done by goats. In Mr Homfray’s opinion cattle and sheep 
do very little damage. The Hardwickta hnata seeds profusely during 
the rainy season and seedlings come up, but they are eaten off annually 
by goats The evil does not stop here. It has been the immemorial 
practice of the shepherds to lop the branches of trees, Hardwickta espe- 
cially, which have grown up too high for goats to reach. 
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Efforts have been made to counteract this evil, but have met with 
little success, as goats are taken to the forest solely for the purpose of 
feeding them on the leaves of trees. Over 50,000 acres of land, where 
Hardwickia preponderates, there is hardly a tree to be found which has 
not been pollarded. This tract would have been very valuable, ns Hard- 
wickia in that district is as valuable as teak ; but, thanks chiefly to the 
evil done by goats and goat-herds, there is hardly a good timber tree to 
be found in the forests now taken up for reservation. It does not do to 
overstate a case, for part of the damage done in pollarding Hardwickia 
is probably for the sake of the fibre from the young sprouts ; but as 
Kistna is pre-eminently a grazing district, 1 have no doubt that Mr. 
Homfray’s account is true that excessive damage is done by goat-herds. 

“ Sheep are allowed in all forests w^hich are open to grazing, but few 
are taken to the forests, as they are generally pastured in the fallows and 
waste-lands adjoining villages. Mr. Homfray thinks, but is not sure, 
that the damage done by sheep varies accordintr to their variety, and 
that the woolly variety feeds chiefiy on grass and is comparatively harm- 
less, whereas the hairy goat-like animal certainly browses on trees and 
shrubs, but probably not by preference, but on account of the ecarcity 
of grass. 

“ Prom Nellore the District Forest Officer, Mr. Brougham, remarks 
that it was notorious in his former district, Bellary, that the growth 
around villages was less favourable in proportion as more goats were 
kept; and in Ncllore lie notes that in the low land jungles trees are 
reduced to the form of stunted scrub chiefly from the ravages of goats. 

“ From Cuddapah the District Forest Officer, Mr. Lodge, writes that 
he has seen what ought to have been fine young trees develop iiito stunted 
shrubs owing to every shoot being nipped off by goats ; and he believes 
that no timber trees can be grown if goats are admitted before the heads 
of the trees are beyond- ibe reach of goats. He remarks that in Cud- 
dapah there is no forest in the condition of pnre higli forest, and that 
he has not noticed any damage done by goats to trees the heads of which 
are beyond their reach, probably because there is enough undergrowih 
to prevent any tendency to injuring the haik. However, goat-herds arc 
here also noted as very miscliievous, and Mr. Lodge has seen a splendid 
‘gaulis’ of satin-wood ( Chloroxyhn Swietenia)\\\.icT\y destroyed by them 
in the Kottakota reserve in the Anantapur district. Sheep do little or no 
damage in his opinion, and it is not considered necessary or even useful 
to put a few gouts in each flock. 

“Mr. Ward, Sub- Assistant Conservator, states that from his obser- 
vations in Cuddapah goats make by preference for the terminal shoots 
of young trees, standing on their hind legs for the purpose. 

“ He remarks that the ryots are themselves so convinced of the dam- 
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age done by goats that the closing of the forest against them is the 
only rule to which they have submitted without a murmur. Regarding 
sheep he has not noticed much damage done by them, as they are general- 
ly pastured near villages. 

“My own observations are chiefly confined to the Wynaad and the 
Madura and Coimbatore districts. In the former, the vegetation is so 
luxuriant that it would seem in many parts almost impossible to retard its 
growth ; but I have known a moderate flock of goats kept for some years 
on the same ground make a most perceptible difference on the adjoining 
patch of forest, destroying all young growth and keeping some trees in 
a constantly stunted condition. In Coimbatore one of the best instances 
I know of the effect of goats on vegetation is seen on a hill known as 
Ayasawmy Hill, within sight of Coimbatore town. The natives whom I 
questioned stated that it once had water on it and a fair growth of forest 
like the hills in the neighbourhood. Now there is no water at all during 
the greater part of the year, and the vegetation is kept down to the con- 
dition of the veriest scrub, for goats are still grazed over it, being the 
only animals apparently which can stand the absence of water and the 
poorness of the vegetation. Gradual destruction of the growth is attri- 
buted by the natives themselves to the goats. The effect of goats, 
however, is visible all over the district by the stunted character of the 
growth where they are kept in great numbers, and reproduction is im- 
possible where large flocks arc admitted into the forests. 

“ In some parts of the Madura district 1 have noticed all the growth 
in the plains almost disappear and the scrub on the hills regularly 
stunted by goats ; and the same effect was noted by me in the Erode 
taluk of Coimbatore on some low-lying hills, and also the counter-effect 
of the exclusion of goats by natural agency. On some of these hills 
goats were kept away from seedlings by a growth of prickly-poar, and 
the hill in a few years showed quite a promising growth of young trees. 
I can add to the testimony of the mischief by goat-herds. My own obser- 
vation leads me to conclude that goats always prefer the leaves of trees to 
grass, but that sheep almost always prefer grass to the leaves of trees ; 
but I have known the latter very destructive in times of scarcity.” 

Mr. Cherry, Conservator of the Southern Circle, Madras Presi^ 
dency, writes as follows 

“ On the ^jardinage’ system of working, the admission of goats is in- 
compatible with Forest conservancy. As one Forest Officer observes, 
this is so far a truism that it admits of no argument, and, as another 
shows, the destructive propensities of the goot are such as to have given 
rise to the Tamil proverb, * Goats spoil a jungle just as a wandering king 
a country.’ 

“ In common with the other Forest Officers, both Colonel Walker (ray 

2 A 
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predecessor of 24 years’ service and myself with 19 years’ service) are 
agreed that ordinarily it would be impossible to secure reproduction— 
either natural or artificial — if goats were admitted. We can testify to 
the havoc done by goats in all these southern districts, and to the very 
marked improvement noticeable even after the short period of their ex- 
clusion. 

In this Circle, the first step has been to exclude goats as soon as a 
reserve has been defined and declared, and so readily do the natives see 
the necessity of this, that it is seldom they seriously complain against it, 
though they are eager enough to push their claims in regard to their 
sheep and cattle. 

** We have not been so ready to exclude sheep, partly because they 
are not nearly so mischievous as goats, and partly because it has been 
inexpedient (as it has been also with the cattle) to interfere too abruptly 
with their hitherto unrestricted grazing. 

** As regards injury to forest growth by sheep, I must make a dis- 
tinction between the long-legged sheep, which is almost a goat in habits 
and tastes, and the short-legged sheep, which only browses when there 
is no grazing. 

There might be circumstances when the voraciousness of the goat 
could be turned to some use in getting rid of weeds and noxious under- 
growth, but it would only be in such forests, or parts of forests, in^vhich 
a sufficiency of young growth had outgrown the possibility of damage, 
and in which no cuttings had been planted for some time to come. The 
difficulty, as pointed out by you, would be to confine the animals to those 
particular areas.” 

Mr. Wooldridge, Deputy Conservator of South Arcot, writes : — 

“ Sheep-grazing, — The long-legged, short-coated, brown variety, known 
as ‘ Shemble Adu* in Tamil, damage re-growth of timber, &c., stock by 
browsing on certain kinds. of saplings and useful plants, especially when 
pasturage in the shape of suitable grasses is scanty, I have not observed 
that any stem-bark is chipped off by this variety of sheep, but they will 
greedily nip off young seedlings among the grass or elsewhere without 
selection, and do a greater proportion of damage to the young stock 
in ‘ coppice ’ and on ‘ selection fellings,’ 

•» The black or brown-faced, long-woolled, usually white (but some- 
times wholly black) variety, known as ‘ Kurumba Adu ’ in Tamil, does 
far less damage to seedlings than the former ; they are more truly 
graminivorous, and may be said to usually do little harm to re-growth by 
seedlings in any low country forest or compartment in which there may 
be pasturage available for them. 

“ QoaU . — Goats are destructive to seedlings of any variety of tree or 
shrub, usually until the sapling is strong enough to withstand the weight 
and force of an old goat climbing on to it either fronk a rock, some 
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other tree, or from the ground ; in this plan of reaching the leaders of ah 
otherwise well-grown sapling, the animals get very expert, and as the 
country goat grows to 25 inches and up to 30 inches at the shoulder 
and proportionately heavy, having a stretch of about 6 feet from hind to 
fore feet when extended upon a sapling, a forest compartment treated for 
timber growth would not be safe from injury until the saplings of even 
the quickest-growing trees, and under most favourable conditions of 
growth, were over five years old : further, as most of iho deciduous for- 
ests have been worked by the selection method, ^goat-grazing’ unre- 
stricted must do an immense amount of harm to the re-growth in all these 
forests ; goats will also, like deer, nibble at the stem-bark of saplings.” 

Mr. Stanbrough, Deputy Conservator of Trichinopoly, records 
the following note : — 

** It is a fact that goat-herds seldom graze their fiocks without the 
bill-hook to chop fodder. 

** 2. The goats treading on the soil so harden it as to make natural 
reproduction an impossibility. In those parts, the threshing-floor is 
generally prepared by making the goats walk over it for a few hours. 
The floor thus prepared becomes harder than a metalled road. 

** S. I can in this district point out many tank beds of Acacia ara^ 
hica and leucophlosa resorted to by goats and also similar ones in charge 
of the Department where these animals were strictly prohibited. The 
growth in the former is nothing but stunted and dwarf shrubs with no 
advance growth to speak of, whereas in the latter they flourish, and, 
wherever there is open cover, plenty of seedlings can be observed.” 

Mr. Morgan, Deputy Conservator of North Malabar, says : — 

“ When I was in charge of the North Coimbatore district, from 1874 
to 1878, goat and sheep-breeding was extensively carried on along the 
bases of the Nilgiri and Burgboor hills, and the range of hills from near 
Pothanore to Palghat. The effects of unrestricted grazing were as 
follows : — 

Most of the larger-sized trees were constantly pollarded by the goat- 
herds for the animals to feed on, and thus rendered worthless as 
timber ; 

All young saplings were continually nibbled down till they became 
bushes, throwing out numbers of side shoots in consequence of the 
leaders being so frequently destroyed. 

** On the range of hills last mentioned (which are very rocky) the 
forest had almost altogether disappeared, and given place to a scrubby 
growth of bushes. 

“ On areas ravaged by goats, where protection was introduced, the 
subsequent growth was wretched ; saplings that had been converted into 
bushes by the goats shooting up with several stems and the pollards 
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growing into unsightly trees only fit for fuel. Of course this could 
have been remedied by a subsequent clean cut, when good straight 
coppice-shoots would doubtless liaye been produced. 

** The damage done by sheep is infinitesimal compared with that of 
goats. 

“ Natives in Southern India prefer goat’s flesh to mutton, and the goat 
is by them considered a far more hardy and profitable animal to keep 
than sheep. 

“ The skin of an adult goat is worth from Re. 1 to Re. 1-12, whereas 
a sheep-skin is only yalued at from 2 to 4 annas. 

** On the NUgiris there are thousands of acres of Badaga land pecu- 
liarly adapted for goat-breeding. This land is covered with low scrub, 
and there are no trees of any value. There are numerous rocky and 
precipitous hills which the goats delight in. In such localities goats are 
an advantage and the harm they do is reduced to a minimum, more than 
counterbalanced by the profit derived from their keep.” 

In European and other countries there are numerous historic 
instances of forests having been annihilated by unrestricted graz- 
ing. According to Beatson’s ‘‘ Saint H(dena,” introductory chap- 
ter, and Darwin’s “ Journal of Researches in Geology and Natural 
History,” pages 582 and 583, it was the goats which destroyed 
tho beautiful forests that, 350 years ago, covered a continuous sur- 
face of not loss than 2,000 acres in tho interior of the island [of 
St. Helena], not to mention scattered groups of trees. Darwin 
observes * : — 

“ During our stay at Valparaiso, I was most positively assured that 
sandal-wood formerly grew in abundance on the island of Juan Fernandez, 
but that this tree had now become entirely extinct there, having been 
extirpated by the goats which early navigators had introduced. The 
neighbouring islands, to which goats have not been carried, still abound 
in sandal-wood.” 

The political decadence of Spain has been distinctly traced to 
the destruction of the forests f 

“ Spain seemed destined, by her position, to hold dominion over tho 
world, and this in fact she once possessed. But she lost her political 
ascendancy because, during the feeble administration of tho successors of 
Philip IL, her exhausted treasury could not furnish means of creating new 
fleets, the destruction of the woods having raised the price of timber 
above the means of the State.” 

But historical evidence is still more conclusive regarding tho 


* Marsh; “ The Earth as modified by Human Action,” page 383. 
t Ibid., page 30G. 
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destructive changes which have been occasioned on the Alps, the 
Apennines, the Pyrenees, and other mountain ranges in Central and 
{Southern Europe. “ In some localities the progress of deterioration 
has been so rapid that a single generation has witnessed the begin- 
ning and the end.” * In a memoir quoted by Marsh describing the 
awful scones of desolation brought about in the French Alps by 
the abuse of pasturage and the foiling of the woods, it is stated 
that “ the mountains seem to have burst forth in eruption to cover 
the plains with their ruins,” and that “ many villages are so des- 
titute of wood that they are reduced to the necessity of baking 
their bread with sun-dried cow-dung, and even this they can afford 
to do but once a year.” Marsh adds f : — “ It deserves to be speci- 
ally noted that the district here referred to, though now among 
the most hopeless waste in France, was very productive down to 
so late a period as the commencement of the French Revolution. 
Arthur Young, writing in 1789, says — ‘About Barcelonette and 
in the highest part of the mountains, the hill pastures feed a 7niU 
lion of sheep besides large herds of other cattle, 'With such a soil 
and such a climate wo are not to suppose a country barren because 
it is mountainous. The valleys I have visited are beautiful.’” 
Darwin, in his “ Origin of Species,’' says: — 

“ Bat how important an element enclosure is I plainly saw near 
Farnham, in Surrey. Here there are extensive heaths, with a few 
clumps of old Scotch firs on the distant hill-tops. Within the last ten 
years large spaces have been enclosed, and self-soTvn firs are now 
springing up in multitudes, so close together that all cannot live. When 
I ascertained that these young trees had not been sown or planted, I was 
so much surprised at their numbers that I went to several points of view 
whence I could examine hundreds of acres of the unenclosed heath, and 
literally I could not see a single Scotch fir, except the old-planted 
clumps. But on looking closely between the stems of the heath, I found 
a multitude of seedlings and little trees which had been perpetually 
browsed down by the cattle. In one square yard, at a point some hun- 
dred yards distant from one of the old clumps, I counted 32 little 
trees ; and one of them, with 26 rings of growth, had during many 
years tried to raise its head above the stems of the heath, and had 
failed. No wonder that, as soon as the land was enclosed, it became 
thickly clothed with vigorously growing young firs. Yet the heath was 
Bo extremely barren and so extensive that no one would ever have ima- 
gined that cattle would have so closely and effectually searched it for 

* Marsh : “ The Earth as modified by Human Action/’ page 246. 

t Ibid., page 25 J. 
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food. Here we see that cattle absolutely determine the existence of the 
Scotch fir.” 

Again, in a paper on the Island of Cyprus, published in the 
Revue dee Eaux et Forets for February 1874, it is stated ; — 

** It is not the axe so much that I accuse of having destroyed the forests 
of Cyprus as the goat. It is for this animal that the shepherd kindles 
the great conflagrations, which pick out above all for destruction those 
forests which are highest and thickest and contain the most fertile soil, 
which he wishes to convert into grazing land. The goat browses down 
young reproduction, and leaves in its place endless thickets of Cistus, 
Arbutus, and Broom, or rocky exposed ground.” 

In an article reproduced in the Indian Forester for July 1884 
it is said ; — 

** It has been stated — and we sec no reason to doubt the statement — 
that the barrenness of Central Asia is due, in a great measure, to the 
destructiveness of the flocks and herds of the nomadic tribes. A travel- 
ler visiting this part of tho world says : — ‘ It was in the Kizzilkoom de- 
sert that I first appreciated the enormous force of these scourges. Once, 
as evening fell, I met a flock of goats advancing across the wilderness in 
a compact mass, one of whose points was occupied by the leading animal. 
The dimensions of this moving mass 1 judged to bo about ir)0 yards 
long by 100 broad, and its area would, therefore, have been 7,500 square 
yards, and allowing two animals per square yard, there were 15,000 goats 
in the flock 1 During tho whole of the day th^se animals had been 
scouring the adjacent country for miles in search of food, and every 
young shoot of vegetation they found must have been destroyed 1 Under 
such circumstances, is it any wonder that no water is to be met with, and 
that nature presents such unchangeable and persistently repellent aspects 
for mankind in regions where the youth of our race was passed? 

As regards the management of forest-grazing in other countries, 
in a most interesting and instructive I^ote on the subject drawn 
up by Monsieur Puton, the Director of the French Forest School, 
assisted by Professors Boppe and Guyot, it is stated 

“ Whatever may be tho circumstances which render it necessary to ad- 
mit cattle into a forest, the grazing should be subjected to the following 
restrictions: — 

(1). Under no circumstances should goats and sheep be allowed in- 
to any forest which it is possible to place under regular forest 
treatment. 

** (2). Each herd or flock should be in the charge of a shepherd, who 
would be responsible for any infringement of the grazing 
regulations and for any injury done by the animals in his 
charge. 
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** (3). All portions of the forest under reproduction, or containing 
very young growth, should be entirely closed to grazing. 

** (4). In the hills, the upper strip of forest bordering on the pasture 
land should *be closed to all grazing. 

(5). The number of animals allowed to graze should be proportion- 
ate to the area available. 

** (6). No animal should be allowed into the forest before the season 
at which the young crop of grass for the year appears. 

** As regards the absolute exclusion of goats and sheep, it is not 
meant by this that sheep must necessarily be excluded from all wooded 
areas. This is not always possible or advisable ; but that wooded areas 
in which these animals are allowed to graze cannot be subjected to any 
regular method of forest treatment. Any money spent on works of 
forest improvement in such areas will bo useless and mere waste, and 
the best thing is to abandon the area in question as * forest.* 

In the great forests not yet opened out in mountainous countries, the 
best thing to do is to mark out various heights, so that some areas may 
be accessible at all seasons, areas detached from the forests which should 
bo given over exclusively for sheep and goat-grazing. These areas should 
be chosen in such places where their denudation will cause the least dan- 
ger as regards the formation of torrents and so forth. Horned cattle 
could be admitted into the other areas subjected to regular forest manage- 
ment ; but all goats and sheep would be rigorously confined to the areas 
specially set apart fur them.” 

As regards legal restrictions on grazing in France, the browsing 
of goats in the State reserves is absolutely prohibited by law. It 
is considered that the introduction of these animals into a forest is 
incompatible with the maintenance of the ground under a crop of 
trees. 

The regulations regarding grazing are contained in the Forest 
Code of 1827. But these laws date from the most distant times. 
In 1541, Francis I. revived the decrees on this subject, which were 
then in existence, and these were again sanctioned in 1660 in the 
celebrated Forest Ordinance by Colbert. The existing Forest Re- 
gulation on the subject is merely a repetition of these ancient laws. 
Monsieur Puton writes : — 

** The principal measure contained in the old laws consisted in the 
power to close to all grazing for a definite period certain portions of a 
forest which appeared to require it, or even the entire area if this appear- 
ed necessary for the safety of the forest. Under the existing law, in- 
stead of closing certain specified areas, the areas open to grazing^ in which 
the right-holders are to be allowed to graze, are fixed each year by the 
Forest officers (Articles 67 and 69), as also are the roads and paths 
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(Article 71) by which the animals grazed are to be allowed to pass 
through the closed portion of the forest on their way to the open por- 
tions, the number and kind of animals which the right-holders are to be 
permitted to graze, and the time during which they can bo grazed. The 
introduction of goats is absolutely prohibited, non~obstant tous titres ou poa^ 
sessions con^raires— 'Article 78. The same restriction is placed on sheep ; 
but, in cases where there are no other means of providing for their sup- 
port, the Chief of the State may permit the cultivators living on the 
borders of the forest to graze their animals in the portions of the forest 
open to grazing. 

** As regards animals other than sheep and goats, the Forest officers 
fix the number that may be grazed each year and the period during 
which they may be grazed. This number is necessarily proportionate to 
the area thrown open to grazing each year (Article 68, of Articles 65 
and 66). 

“ Finally, right-holders are only allowed to graze animals required for 
their bond Me domestic purposes (Article 70). They are not allowed to 
graze animals kept for trade or speculation. 

“ In order that the Forest guards and Inspectors may recognise the 
animals entitled to graze in the forests, these are branded (Articles 73 
and 74), and the larger cattle carry a bell in addition. 

Finally, the animals are all grazed together under one shepherd. In 
this the modern law has entirely followed the ancient regulations, as it 
was found that with a number of animals scattered through the forest, 
supervision became impossible. Each village ^ commune * or group of 
right-holders is, therefore, obliged to unite the cattle under the authori- 
ty of one or several shepherds appointed by the commune (Article 72). 
Groups of right-holders are not, however, allowed to unite their flocks 
under one shepherd, as too great a number of animals together injure the 
soil. 

''The shepherds appointed are directly responsible for breaches of 
the regulations or injuries done by the animals in their charge, and, if 
fined, the commune appointing them are responsible for the payment of 
the fines (former Article 72). 

“ There are very severe penalties for a breach of any of these grazing 
rules. Right-holders introducing goats or sheep are subjected to a 
double fine. Right-holders who introduce more animals than they are 
entitled to, or who graze on closed portions of the forest, are treated as 
if they had no rights and subjected to the same penalties as if they were 
outsiders. 

“ The essential rules, which would probably also be applicable to 
forests in India, are— the absolute exclusion of goats, the opening of 
definite portions of a forest for a definite term only, and the closing to 
grazing of all the rest, and making duly-appointed shcph«*rds responsible 
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in common with tho right-holders for injuries done to the forests by the 
animals in their charge. But these restrictive measures should be in- 
troduced gradually. Their introduction is a question of time and tact. 
But the drier and hotter the climate, tho greater the severity necessary. 

** In addition to these measures, ctforts should be made to bring about 
the gradual abandonment of grazing in the forest by the neighbouring 
population. The first step is the development of agriculture. When 
cultivators recognise that it is in their own interest to keep their animals 
at home and thereby obtain manure for their land, they will soon adopt 
tho coarse. Fifty years ago the forests in the Vosges were overrun 
with cattle. At present no animals are grazed in the forests and the 
cultivators refuse to send them there. 

** The second measure consists in developing the value of the forest 
produce by means of roads and of manufactories which utilise these 
products. People respect property of real value. It has been said that 
the chief reasons why tho forests in the mountains of Auvergne and the 
Alps were destroyed by excessive grazing were because the wood was 
without value in such out of-the-way places, while forests round Paris 
have been preserved because there was always a good market for their 
products. 

In such matters it is well to take into account the situation, and to 
be the more severe in those places where grazing does the most harm, 
such as in dry hot climates.” 

In a note published in the Indian Forefiter for June 1885, Colonel 
Bailoj”, Conservator of Forests, writes as follows regarding the 
provisions of the French Forest Code on the subject of grazing : — 

“ Article 63 provides that the Government can free a forest of all 
rights in wood by surrendering entire possession of a portion of the area 
to the right-holders. Article 64 goes on to say that other rights of 
user, including grazing rights, cannot be commuted in this manner, but 
that they can be bought out by means of compensation fixed by mutual 
agreement, or in case of dispute by the Courts. 

Nevertheless, the commutation cannot be insisted on by the Forest 
Department in places where the exercise of the right of grazing has be- 
come an absolute necessity for one or more communes. If this necessity 
*8 disputed by the Department, the parties must go before the Consetl de 
Pre'fecteury which, after an enquiry de commodo et incommodoy will decide, 
subject to an appeal to tho Conseil d*Etat, 

“ Here it should at once be explained the right of grazing sheep and 
goats is not included in the above provisions, for Article 78 stands 
thus^ 

** All right-holders are forbidden, in spite of rights and actual enjoy- 
nients of the practice to the contrary, to drive or cause to be driven goats 
or sheep into the forests or unwooded tracts belonging to the forests 

2 B 
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under penalty, against the owners, of a fine double of that fixed by 
Article 199, and against the herdsmen or shepherds of a fine of 15 
francs. In case of repetition the herdsman will be sentenced, besides 
the fine, to an imprisonment of from fire to fifteen days. Persons who 
claim to have enjoyed the above right of sheep-grazing in virtue of valid 
written titles, or of a prescriptive right equivalent to the same, can, if 
their claim is admitted, obtain compensation, the amount of which will 
be settled by mutual consent, or, in case of dispute, by the Courts. 

* The grazing of sheep can nevertheless be authorized, in certain 
localities, by Royal ordinance/ 

“ Goats* are not admitted into any forest which is under the regime 
foreetier^ as the grazing of these animals is considered incompatible with 
the maintenance of the ground under wood. The old laws suppressed 
without compensation to the right-holder, the grazing of sheep in the 
forests of the ancient royal domains of France, and the law of 1827 
(above quoted), suppressed it also, but on payment of compensation, in 
those State forests which are of more recent origin. The law also pro- 
hibits, as a general rule, the grazing in the Communal forests of both 
goats and sheep belonging to the inhabitants of the Communes. But 
the Government has the power to permit sheep-grazing both in the State 
and in the Communal forests in certain localities, and as an exceptional 
and temporary measure. Permission to drive sheep into the State for- 
ests is very rarely accorded, but it is not yet found possible to suppress 
the practice in the Communal forests, and sanction to graze sheep in 
them for periods of from one to five years is still granted to the inhabit- 
ants in a considerable number of cases. 

To return to Article 64. When money compensation is awarded in 
lieu of grazing rights, it is paid on the marked cattle, and there is there- 
fore no difficulty in knoiiving to whom the money is to go ; but neverthe- 
less there are manifest objections to this method of disposing of the right, 
and the author of an article in the Revue des Eaux et Forets, 1881, page 
183, remarks that it is matter of regret that the law sanctions the 
exchange of a real servitude, belonging to the communes, for a sum of 
money, as this is to permit the present generation to dissipate the value 
of a patrimony as useful to future generations as it has been to those 
which are passed. Probably the best plan, in case it is absolutely neces- 
sary to get rid of the cattle, is to provide them with grazing grounds 
elsewhere, taking up land and converting it into good pasture where this 
is necessary ; and this appears to be the only possible course in cases 
where it is decided that the right of grazing is an * absolute necessity ' 
for the people. 

* The epithets which Man wood's Chief Justice seems to have applied to these 
animals have very properly been suppressed at page 135 of Baden-Poweirs Man- 
ual of Jurisprudence ! 
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Article 65 of the Code lays down that in State forests which are not 
freed of grazing rights by the payment of compensation, the exercise of 
the right of user can ^ilways be reduced by the Forest Department in 
proportion to the condition and possi5i7i<e of the forest, and that it cannot 
be exercised at all except in conformity with the regulations contained 
in the subsequent Articles. It is further stated that in case of dispute 
regarding the possibilite and condition of tiie forests appeal can be made 
to the Conseil de Prefectear, By poasibiltte in this case is meant possibi- 
lite in grass, — that is to say, that cattle must not be admitted in excess 
of the number for which there is a supply of grass and the ground must 
not be overgrazed; the grass roots being pulled up and the soil trampled 
down so that the supply of fodder in future years is diminished. M. 
Briot says that all ruminants ought to got about 3*3 lbs. of dry grass daily 
for every 100 lbs. of their weight; but he also remarks on the obvious 
difficulty that exists in the determination of what the actual possibility 
in grass of any forest really is. In practice it is not usual to make any 
calculation of this sort, but the effect of tho grazing is carefully watched, 
and if it is thought that the number of cattle is too large, measures are 
taken to reduce it. The number must evidently in such a case be reduced 
somehow or other, not in the interest of the Forest Department, but in 
that of the people themselves, for if tho ground is overgrazed, the pro- 
duction of grass is at any rate temporarily diminished ; but the Forest 
Department also profits indirectly, for if the number of cattle is excessive 
and the supply of thj food they prefer is insufficient for them, they arc 
compelled to browse on tho young trees, and thus to damage tho forest 
seriously. All endeavours to reduce the numbers of cattle are, however, 
usually hotly disputed. As to whether the Forest Department has a 
right to imp:ove the condition of the forest to the impoverishment of the 
grass, the law is silent on this subject ; but it is certain that grazing can 
be prohibited to the extent necessary in order to maintain the status in 
quoj whether by planting or sowing or otherwise. Unless, however, the 
demand on the forest in tho matter of grass is less than the possibility as 
above defined, so that the quantity available can bo diminished without a 
corresponding reduction in the number of cattle to be admitted, the 
improvement of the crop of trees in such a manner as materially to re- 
duce the grass supply would at any rate be very strongly opposed by tho 
right-holders ; and in this event it would be desirable, if possible, to do 
what has been above suggested in the case of forests ivhich it may be 
wished to free entirely of grazing rights, m., to provide other grazing 
grounds to meet the deficiency caused by tho improvements. 

“ It is provided by Article 119 of the general rules made under the Act 
that evel)f year the local Forest officers shall establish by a process verbal, 
having due regard to the nature, age, and situation of tho trees, the con- 
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dition of the blocks of forest under the regime-forestier^ which can be made 
over for grazing ; they are to indicate the number of animals that can 
be admitted to them, and the dates on which the exercise of the rights 
of user may commence and must end. The proposals of the Forest 
oflScers arc to be submitted for the approval of the Conservator before 
the ist February in each year. 

“Article 67 of the Code lays down that whatever may be the age or 
the species of trees, the right-holders can only exercise their rights in the 
blocks declared out of danger by the Forest Department (subject to an 
appeal to the Contieil de Pre/ecteur)^ and this in spite of all actual enjoy- 
ments of the practice. 

“ Article 68 states that the Forest Department will fix, according to 
the rights of the right-holders, the number of head of cattle that can be 
admitted to graze. Who then are the right-holders ? 

“ Article 61 provides for the extinction of all rights of user not form- 
ally recognised either at the date of the promulgation of the present 
law, or subsequently in consequonce of claims made before the tribunals 
within two years of the date of its piomalgation. Article 62 bars the 
accrual of fresh rights, and Article 218 lays down the manner in which 
claims were to be dealt with. At present, then, no persons who do not 
possess formal titles arc acknowledged to have any rights. The persons 
who possess grazing rights are not all owners or occupiers of land, but 
may be artisans and others. They can of course only possess the right 
in respect of cattle which are their own bond fide property. The title 
rarely prescribes the number of cattle which its hdlder has the right to 
graze ; sometimes it permits the exercise of right without payment, but 
sometimes fees have to be paid. 

“ Article 61) of the Code provides that every year before the 1st 
March the Forest officers shall communicate to the communes and 
private persons enjoying rights, the blocks which are declared out of 
danger and the number of head of cattle which can be admitted to graze, 
and the Maires are held responsible to publish the information in the 
communes referred to. 

“ Article 70 goes on to say that the right-holders can only enjoy 
pasture rights for cattle kept for their own use, and not for those which 
they buy in order to sell again, under penalty of a fine double of that 
prescribed by Article 199, The right then only extends to cattle kept 
for domestic or agricultural purposes, and does not extend to the animals 
of cattle-dealers or butchers. 

“ In order to enable the provisions of Articles 69 and 70 of the Code 
to be carried out. Article 118 of the General Rules lays down that before 
the 8 Ist December in each year the Afaires of communes and private 
persons enjoying the right of grazing cattle in the State FdleBts shall 
submit to the local Forest officer a statement of the number of bead of 
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cattle which each right-holder possesses, distinguishing those which he 
keeps for his own use from those with which he trades. 

** In Article 7 1 of the Code it is said that the roads by which the 
cattle must go, in order to pass to and from tiie pastures, will be pointed 
out by the Forest officers. If these roads traverse coppice or young 
high forest not out of danger, ditches sufficiently wide and deep, or any 
other kind of fence to prevent the cattle from getting in among the 
trees, can be made at the joint expense of the right-holders and the 
Forest Department and in the manner indicated by the Forest officers. 

‘‘Article 72 provides that the herd of each commune or section of a 
commune must be in charge of one or more common herdsmen chosen by 
the municipal authorities. As a consequence of this, it is said, the inhabi- 
tants of the right-holding communes can neither take charge of their 
cattle themselves nor send them to graze under a separate guard, under 
penalty of a fine of two francs per head of cattle. The cattle of each 
commune or section of a commune are to form a distinct herd unmixed 
with those of another commune or section, under penalty of a fine of 
from 5 to 10 francs against the herdsman, and of imprisonment for from 
5 to 10 days in case of a repetition of the offence. The communes and 
sections are held responsible in respect of the sentences involving pay- 
ment of money which may be pronounced against the herdsmen or 
guardians of the cattle, as well for the offences treated of in the chapter 
relating to State forests, as for other forest offences committed by them 
during the time of their service, and within the limits of the grazing 
ground. By Articled^ 73 and 74 of the Code it is provided that the 
cattle must all be marked with a special mark (it is usually applied to 
the skin, but sometimes to the horn); the mark niust be different for 
each commune or section, and for every head of cattle not so marked a 
fine of 3 francs is exacted. The right-holder is held responsible to de- 
posit the impression of his mark at the Recorder's office of the Court of 
First Instance, and the marking-iron itself at the office of the local 
Forest Officer, under penalty of a fine of 50 francs. The deposit of the 
impression and of the iron must be effected before the time fixed for the 
opening of the grazing (Rule No. 121). 

Article 75 of the Code provides that the right-holders must put 
bells on the necks of all animals admitted to graze under penalty of a fine 
of two francs for each animal found in the forest without a bell. 

“Article 76 lays down that when the cattle of right-holders are found 
outside the blocks declared out of danger from grazing, or off the roads 
appointed to reach them by, the herdsman may be fined from 3 to SO 
francs, and in case of a repetition of the offence he may be sentenced in 
addition to imprisonment for from 5 to 15 days. 

“ UiideWthe provisions of Article 77, if the right-holders introduce into 
the forests a greater number uf cattle than that which has been fixed by 
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the Forest Department in conformity with Article 68, they are liable, 
for the number in excess, to the penalties pronounced in Article 199. 

Regarding stray animals generally, Article 147 provides that persons 
whose conveyance, cattle, beasts of burden, or beasts for riding, are 
found in the forests off the ordinary roads or paths, will be sentenced as 
follows, viz.z — For each conveyance, to a line of 10 francs in case the 
wood is 10 years old and over, and of 20 francs in case the wood is below 
that age. For each head of cattle not harnessed in carriages, to the 
fines fixed by Article 199, and this without prejudice to liability for 
damages. 

The last-named Article is as follows : — 

“ • The proprietors of animals found by day, unlawfully, in woods of 10 years old 
and over, will be sentenced to a fine of— 

One franc for a pig. 

Two francs for a sheep. 

Three francs for a horse, pony, mule, donkey. 

Four francs for a goat. 

Five francs for an ox, cow, or calf. 

** * The fine will be doubled if the wood is less than 10 years old ; all without 
prejudice to damages, if any.’ 

** Under Article 201 of the Code the penalty is always doubled in case 
of a repetition of the offence (i.e., repetition within a period of 12 months), 
and when the offences are committed by night. The proprietors are 
prosecuted under Article 190, and in addition the herdsmen are prosecuted 
under Article 76. 

“ As to the area of forest grazing required per head of cattle, this de- 
pends on the nature of the rock and soil, climate, slope of the ground, and 
other fixed elements, as well as on the quantity of grass available and 
the state of the young growth, which conditions vary from point to point 
and change from time to time. It is not possible at present to furnish 
any exact guide. A. note by Mr. Brandis on this subject has appeared 
in one of last year’s numbers of this journal, and M. Gazin says that in 
the Conservatorship of Chambery, Savoy, it is the rule to admit two head 
of large cattle per hectare (2'47 acrc.s) from the Ist June to the 1st 
November between sunrise and sunset. This is in fir forests managed 
under the system of jardinage, and in blocks whore felling operations 
have not been carried on for 10 years. It is said that the cattle do not 
eat the young fir trees. The figures given in the foot-note at page 133 
of Mr. Baden-Powcll’s Manual relate t > the entire area of Franco in the 
one case and of the Hautes Alpes in the other, and not, as might be sup- 
posed, to the forest area alone. 

M. Briot makes the following statement in the Revue des Eaux et 
Forets of August 1883 

“‘A word about forest grazing grounds. They are little valued. People 
would willingly do without them if they could, and even in the Saute maur^ 
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ventust where the beet are found, vts., those which shelter the larch forests, people 
use them very moderately. We have been told that in the neighbourhood of 
idont Cenis, where the Forest Department opens the blocks which are out of 
danger, from the 16th to the Ist November, they are hardly used before the 
12th June; after some date between the 28th June to the dth July, the cattle 
abandon them to disperse themselves over the mountains, except in the case of 
the highest compartments, in which the cattle of neighbouring pastures come to 
graze from time to time.' 

“ The people, then, do not require tree*sheltor for their cattle, and 
from this point of view would like the whole country to be cleared of 
trees. 

“ Much might doubtless be done in India to diminish the necessity for 
grazing in the Government forests if more attention were paid to the 
condition of the grazing grounds outside them. At present there is no 
doubt that the village waste lands are not always cared for as they 
should be, and that frequently nothing is done to make the most of them. 
The French Law of 1882 relative to the restoration and preservation of 
mountainous tracts provides, among other things, for the regulation of 
the communal pastures. 

“ M. Briot has written a series of interesting articles in the Revue dea 
Eaux et Forets, 1880-81 and 1883-84, from which much can be learnt 
regarding the management of the communal grazing grounds in the 
French Alps. In his article of Augost 1883, pages 10-23, he gives the 
substance of various arrangements in force in Savoy. 

“ In this country, grazing is carried on in woods under the regime 
forestier after a declaration, by means of a proch-verbal, of the blocks 
which are out of danger. As the forests of the region are all jardinies, 
an extremely grave difficulty presents itself, namely, to find in these 
forests blocks which are really out of danger. The rule which governs 
the practice of grazing in the Conservatorship of Chambery is this : the 
block is supposed to be out of danger 10 years after cutting, and then 
two head of large cattle per hectare are admitted from the let June to 
the Ist November between sunrise and sunset. If the rotation be 12 
years, then grazing can only go on in one-sixth of the forest at a time. 
In practice this system is adopted with groat difficulty, and without 
stopping to consider the almost impossible task of controlling the number 
of cattle, which are not marked, or the manner of enjoyment of the 
right, which cannot be changed, and which proceeds from the nomadic 
life of the pastoral population during the summer, we will proceed to 
study the principal effects of grazing on the forest. 

“ The commune of Laus-le-Villard, Mont Cenis, gives to each owner 
of cattle a copy of the Reglement rural, of which the principal provisions 
are of the following nature, viz. The number of animals of each kind 
that can be grazed by each person is strictly limited ; some of the animals 
we grazed free, and for others fixed dues are paid : the sheep of strangers 
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fonnd grazing within the communal pastures are paid for : grazing in 
common by cattle and sheep having been found * disastrous/ separate 
pastures are assigned for each class : the dates between which the various 
classes of pasture are opened are fixed, and the roads by which they are to 
be approached are indicated; lastly, the cutting or mowing of grass 
before the 15th September is prohibited, and e^cn after that date it can 
only be cut in rocky ground, precipices, and other places which are inac- 
cessible or dangerous for all kinds of animals. This latter provision is of 
course intended to permit the grass seeds to fall on the ground ; there 
can bo no doubt that precautions with this object are necessary, especial- 
ly in dry regions, where the ])roduction is not vigorous, and that the 
cutting and burning of the grass before the full of the seed should be 
strictly prohibited not less than once in three years. 

** If some such measures as the above could be taken in India, the 
demand an the Government forests as grazing grounds might be much 
reduced.” 
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STATEMENT OF AVERAGE SELLING RATES FOR 
TIMBER AND BAMBOOS FOR THE QUARTER 
ENDING 31st MARCH, 18»0. 


At Meerut. 



RS. 

A. 

p. 


liS. 

A. 

p. 

Hdl 10' tors (poles), per score from 

10 

0 

0 to 20 

0 

0 

Sdl karis, 12' x 5 " x 4" „ „ 

25 

0 

0 

If 

40 

0 

0 

Sdl bed-posts, 7' X X 2^'^ ,, „ 

Bamboos of 9' to 10', per 100 score, ,, 

7 

8 

0 

If 

12 

10 

0 

25 

0 

0 

ft 

80 

0 

0 

At Cawnpore. 








Sdl 10' tors (poles) per score from 

6 

0 

0 to 

7 

0 

0 

Sain karis, 12' X 5" X 4" „ „ 

10 

0 

0 

• r 

12 

0 

0 

Sdl bed-posts, 7' X 24" x 24" „ 

3 

0 

0 

ft 

3 

8 

0 

Bamboos of 9' to 10', per 100 score „ 

25 

0 

0 

ft 

40 

0 

0 

At Bulandshahr. 








Sdl 10' tors (poles) per score from 

0 

0 

0 to 

0 

0 

0 

Sal and sain, &c., karis, ) 

12' X 5" X 4", ( »» 

0 

0 

0 

ft 

0 

0 

0 

Sdl bed-posts, 7' X 24 " X 24 '^ ,f ,j 

0 

0 

0 

ft 

0 

0 

0 

Bamboos of 9' to 10', per 100 score „ 

70 

0 

0 

ft 

90 

0 

0 

At Pilirhit. 








Sal 10' tors (poles), per score from 

40 

0 

0 to 70 

0 

0 

Sal karis, 12' X 5' X 4" „ „ 

30 

0 

0 

ft 

40 

0 

0 

Sdl bed-posts, 7' X 24 ^^ X 2 4"^ ,, ,, 

5 

0 

0 

ft 

6 

4 

0 

Bamboos of 9' to 10', per 100 score „ 

CO 

0 

0 

„100 

0 

0 

At Bareilly. 








Sdl 10' tors (poles), per score from 

5 

0 

0 to 10 

0 

0 

Sal karis, 12' X 5" X 4" ,, „ 

50 

0 

0 

ft 

60 

0 

0 

Sain karis, 12' X 5" X 4" „ ,, 

17 

8 

0 

ft 

25 

0 

0 

Sal bed-posts, 7' X 24 " X 24 " yi „ 

Bamboos of 9' to 10', per 100 score „ 

G 

4 

0 

ft 

12 

8 

0 

50 

0 

0 

„137 

8 

0 

At Moradabad. 








Sdl 10' tors (poles), per score from 

20 

0 

0 to 22 

8 

0 

Sdl and sain, &c., karis, ) 

55 

0 

0 

ft 

60 

0 

0 

12' X 5" X 4", / »» ” 

Sdl bed-posts, 7' X 24 ''' X 2 4 *' ,, „ 

12 

8 

0 

ft 

15 

0 

0 

Bamboos of 9' to 10', per 100 score „ 

50 

0 

0 

,,200 

0 

0 


S. Eardley-Wilmot, 

Offy. Conservator oj Forests, Central Circle, 

N,^W. P» and Oudh. 
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y. JTdtes, Queries and ^xti^acts. 


The Utility of Foeests and the study of Foeestby.* — T he 
Committee of the Society of Arts was kind enough to ask mo to 
read a paper before this Section of the Society, either on Indian 
forestry or forest science. When this invitation reached mo, I 
had undertaken to read a paper before the Royal Colonial Institute 
on “ Forestry in the Colonies and in India.” This prevented my 
selecting Indian forestry for the subject of my paper on this occa- 
sion — a choice which would otherwise have boon most appropriate. 
Under these circumstances I propose to offer to-night a few 
remarks on the general utility of forests, and the study of scientific 
forestry. I trust that the present paper will serve as a useful 
companion to that which I propose to read before the Royal 
Colonial Institute on the 14th of next month. 

At the outset it seems desirable that I should draw attention to 
the difference which exists between the terms wood ” and for- 
est.” Under wood, woodland, or plantation we understand an 
area of defined limits which is stocked with trees or shrubs and 
managed for the production of timber, firewood, and such other 
produce which ordinarily accompanies the rearing of trees. For- 
est, on the other hand, convoys to us something more. If wo go 
back to old English history we find that it meant principally a 
tract of country which was stocked with deer ; such tracts might 
contain trees or not. Even in the present day some of the Scotch 
deer forests contain no trees at all, though in most cases woods 
are thrown in. 

From the oldest times the forests were, under special laws, called 
‘‘ forest laws,” and wo frequently read how they pressed heavily 
on the people and how they were limited in their operation from 
time to time. Even in our own days we hear a good deal of 
agitation against the maintenance of the Scotch deer forests. 

With the increase of population and the extension of cultiva- 
tion land became more valuable and the extent of the forests in 
the old sense decreased. Considerable portions of the English 

• Paper read before the Indian Section of the Society of A;t8, London, on 7tb 
February, 1890, by Da. W. SCHUOU. 
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forests were planted, so that a forest now conveys to our mind 
a tract of country which consists of a series of woods of greater 
or smaller extent, separated more or less by bare spots. This is, 
for instance, the picture which the well-known New Forest now 
presents. In other European countries the economic principle 
prevailed at a much earlier period and to a greater extent, and 
there forests mean now-a-days tracts of country covered through- 
out with trees and shrubs which, as a rule, are subject to special 
forest laws providing for their proper protection and other matters. 

Although forestry has been practised in the United Kingdom 
for centuries, it did not receive much attention until the progress 
of forestry in India required the appointment of properly qualified 
experts, who could not bo procured in this country. In lbfi4, 
Dr. D. Brandis (now Sir Dietrich Brandis, K.C.I.E.) had been 
appointed the first Inspector-General of Forests to the Govern- 
ment of India, and that eminent organiser perceived at once that 
if forestry in India was to be really successful and lasting, it was 
necessary to secure the services of an efficient staff to manage the 
extensive forests of our Indian Empire. First, two forest experts 
were obtained from Germany to assist Sir D. Brandis in introduc- 
ing systematic forest management into India, and shortly after- 
wards arrangements were made to train a certain number of young 
Englishmen in forestry in Germany and in France. Then people 
began to ask why these young men could not be trained in this 
country, and thus the ball was set rolling. It could not, however, 
be denied that we had not the means of instruction nor forests 
which had been systematically managed for a sufficiently long time 
to serve as training-grounds. Although our foresters are equal, 
if not superior, to those of any other country, as far as planting 
woodlands is concerned, there was no denying the fact that the 
management of the areas so planted loft much to be desired. Only 
a limited area of forests is in the hands of the Crown, and these 
are held under peculiar conditions, while the bulk of the forests 
belongs to private owners, whose management is governed by 
considerations which may, and often do, change from year to year. 
Under these circumstances it was but natural that the Indian 
Government had its future forest experts trained where they were 
likely to learn most, and that was in Germany and France. 

However, the matter was kept before the public, and for three 
years a Parliamentary Committee deliberated on the question 
whether by the establishment of forest schools or otherwise our 
woodlands could be made more remunerative.” The outcome of 
this Committee was disappointing. 
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In the meantime difficulties had arisen in connection with the 
training on the Continent, and Her Majesty’s Secretary of State 
for India decided to start a forest school as a branch of the Royal 
Indian Engineering College, Cooper’s Hill, where the candidates 
for appointments in the Indian Forest Department receive now 
their theoretical training. This took place in 1885. 

Quite lately a course of instruction in forestry has been started 
in connection with the University of Edinburgh by Ur. Soiner- 
ville, who has himself studied forestry at the University of 
Munich, in Bavaria, These matters have changed the aspect and 
position of forestry in this country, and it seems to me that 1 
shall not be wasting an hour of your time by giving you a short 
account of the general utility of forestry, and of what is under- 
stood under the term, “ the study of forestry.” 

I . — The Utility of Foretts. 

To enable us to judge of the claims of forestry, it is necessary 
to consider in what the general utility of forests consists, and in 
how far they become of importance in the case of any special 
country. Many pamphlets and books have dealt with the subject, 
and in many respects the most contradictory views have been 
advanced, especially as regards the indirect effects of forests. I 
have lately published the first volume of a “ Manual of Forestry,”* 
in which I have given a cumraary of the utility of forest^, in so 
far as it has been established by experience, up to date. In this 
place it must suffice to state that forests are of value through their 
produce and through the influence which they exercise upon the 
climate, the regulation of moisture, the stability of the soil, the 
healthiness of a country, and allied subjects. We all know that, 
besides timber and firewood, forests yield a great variety of other 
or minor produce — articles huch as bark, especially for tanning, 
turpentine, resin, caoutchouc, gutta-percha, catechu, numerous dyo 
stuffs, flowers, fruits, fibres, grass, moss, peat, bamboos, canes, 
shellac, honey, wax, and many others. Most of these articles are 
of importance to the welfare of mankind in one way or another. 

Next, forests are important objects of industry in representing 
a large amount of capital,! and because they provide work in a 


• Published by Messrs, llradbnry, Afxnew & Co , Bouveric Street, London, E.C. 
t The woodlands of the United Kingdom may be estimated to represent a 
value of not less than £100,000,000. The forests of Germany are valued at 
£ 1 , 000 , 000 , 000 . 
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rariety of ways, partly in connection with the administration and 
working of the forests and partly in j'ielding the raw materials for 
an endless variety of industries. This part of the subject is one of 
special interest, but ‘want of space prevents my entering more 
fully into it. 

The indirect effects of forests are produced by agencies, of which 
1 may mention the following 

(1) . The crowns of the trees, which interrupt the rays of the 
sun and the falling rain, obstruct the movement of air currents 
and reduce radiation of heat during the night. 

(2) . The fallen leaves, flowers, and fruits, together with mosses 
which grow in the half shade of trees, form a layer of mould, or 
humus, which protects the soil against changes of temperature 
and influences the movements of water and air in the soil. 

(3) . The roots of the trees penetrate into the soil and bind it 
together. 

Owing to those agencies, areas covered with forest are subject to 
influences which do not exist on bare lands. As to the actual 
extent of the effect, views have \aried considerably ; some writers 
have been carried away by exaggerated confidence, while others 
distrusted the reality of the effects altogether. In more modern 
ti lives, however, accurate and systematic observations have been 
introduced, not only in Europe, but also in India and other coun- 
tries. Such observation became of special value since the introduc- 
tion in 18G7 by Professor E. Ebenneyer, of Munich, of so-called 
double or parallel stations, one being situated inside a fully-stocked 
forest and the other at some distance from its boundary, in the open 
country ; all other conditions, such as elevation, soil, etc., being, 
as near as possible, the same in both cases. The Indian observa- 
tions do not as yet extemd over a sufficiently long period to have 
yielded decided results, but those made in Germany, France, and 
Switzerland have settled many questions, while they have thrown 
additional light on others on which, as yet, final conclusions have 
not been possible. 

As far as our knowledge goes at present, the following summary 
indicates generally the utility of forests in the economy of man 
and of nature : — 

(1) . Forests supply timber, fuel, and other forest produce. 

(2) . They offer a convenient opportunity for the investment of 
capital and for enterprise. 

(3) . They produce a demand for labour in their management 
and working, as well as in a variety of industries which depend on 
forests for their raw material. 
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(4) . They reduce the temperature of the air and soil to a moder- 
ate extent, and render the climate more equable. 

(5) . They increase the relative humidity of the air, and reduce 
evaporation to a considerable extent. 

(6) . They tend to increase the rainfall. 

(7) . They help to regulate the water-supply, insure a more 
sustained feeding of springs, tend to reduce violent floods, and 
render the flow of water in rivers more continuous. 

(8) . They assist in preventing landslips, avalanches, the silting 
up of rivers and low lands, and arrest moving sands. 

(9) . They reduce the velocity of air currents, protect adjoining 
fields against cold or dry winds, and afford shelter to cattle, game, 
and useful birds. 

(10) . They assist in the production of oxygon and ozone. 

(11) . They may, under certain conditions, improve the healthi- 
ness of a country, and under others endanger it. 

(12) . They increase the artistic hoaiity of a country. 

Although forests may he useful in a great variety of ways, it 

depends on the special conditions of each country whether they 
are necessary or even desirable. No general rule can be laid 
down in this respect. As rog.ards the direct effects of forests, it is 
necessary to consider the position of a country, its communication 
with, and the control which it exercises over, other countries, the 
quantity and quality of substitutes for forest produce which are 
available in the country, the value of land and labour, the returns 
which land yields if used for other purposes, the density of popula- 
tion, &c. Since these matters differ from place to place, it follows 
that the forest policy of various countries has taken different 
shapes. Thus it has been brought about that at the present moment 
the forest area in the countries of Europe ranges from 4 per cent. 


of their total areas to 48 per cent., namely 


Per cent. 


United Kingdom, 
Holland, ... 
France, 

Norway, 
Germany, ... 
Hungary, ... 
Austria Proper, 
Sweden, 

Kussia, 

Servia, 


4 

7 

16 

25 

26 
29 
33 
42 
42 
48 


Even a superficial consideration will show that Great Britain, 
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with its extensive coal-fields, iron industry, sea-bound situation, 
minute system of railways, and moist climate, does not require as' 
much forest as, for instance, Russia, which is subject to conditions 
of an almost opposite nature, or even Germany, as long as the 
necessary timber can bo obtained at a reasonable rate from other 
countries. Whether the latter will be always practicable is, how- 
ever, by no means assured. During the years 1883-87, for in- 
stance, we have imported nearly 6,000,000 loads of timber every 
year from the following countries : — 


Russia (northern ports), 

mm. 

Loads. 

1,333,189 

3^7eden, ••• ••• ••• 

mmm 

1,506,852 

Norway, 

mmm 

728,111 

Germany, 

mmm 

846,189 

France, 

• •• 

348,771 

Tlie United States of America, ... 

... 

373,089 

Total, 

• • • 

4,636,151 

Canada, ••• ••• ••• 

• •• 

1,233,516 

Grand Total, 

• •• 

5,8C9,6C7 


Of this material, about 4^ millions were ^rom countries over 
which the British Government has no control ; and even as re- 
gards the colony of Canada it can only advise. It follows 
that these sources of supply may fail either from a gradual exhaus- 
tion of the forests or from ])olitical reasons. Now, all the timber 
included in the above figures is of such a nature that it could be 
roplac(‘d by timber grown in these islands. It is also a fact that 
the United Kingdom contains an area of 26,757,000 acres of bar- 
ren mountain land, bog, marsh, waste land, &c., of which a consi- 
derable portion is fit to produce timber, and it has consequently 
been urged that such lands should bo brought under forest. The 
difficulties which face such a scheme are, no doubt, great ; the lands 
in question are private property, they are in many cases required 
for grazing purposes, the creation of forests requires a certain out- 
hay, and they would not yield any substantial return until after a 
considerable lapse of time. Moreover, the present prices of timber 
are very low, whereas waste lands let as shooting grounds give 
immediate and very often substantial returns. 

And yet a good deal could bo done towards increasing the area 
of our forests without interfering with present returns to any ap- 
preciable extent. To proceed in a wholesale fashion in such a case 
is always courting failure at the very outset. On the other hand, 
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the returns from many of the estates could be considerably increas- 
ed by putting the better parts of the land under wood. 

Only a few months ago I passed over an extensive tract of land, 
which is now let for deer shooting, at an annual rental of £2,000. 
On inquiry I found that the urea included in the lease amounted 
to about 30,000 acres, so that the owner received about Is. per 
acre a year, which is, after all, not a very high return. A good 
portion of the land was situated above the upper limit of profitable 
tree-growing, but a big slice contained unmistakoable signs of 
having once been a very fine Scotch pine forest. Indeed, I saw 
there the biggest Scotch pine tree which I have ever seen. Now 
this land could bo made to yield a great deal, more than 1«. 4rf. 
per acre, if stocked with Scotch pine — an operation 'which, if done 
judiciously, need not reduce the rental from deer-shooting. 1 
have seen many other similar cases in Scotland, where the yielding 
power of estates could bo considerably increased if their manage- 
ment was approached in a somewhat more enlightened manner. 

Other sea-bound countries are, in many respects, situated as 
Great Britain, and the forest question is not pressing. In the 
same degree, however, as we proceed from the Atlantic Ocean in 
an easterly direction to the continental countries matters change. 
The same extensive coal-fields and means of transport are no longer 
available, and the necessary forest produce has to be grown on 
the spot. At the same time the climate becomes less moist, the 
rains are less favourably distributed over the year, extremes of 
temperature become more pronounced, and the indirect effects of 
forests more important. Iii consequence of these conditions, con- 
tinental countri(*s, more particularly Germany, recognised the 
importance of maintaining a certain proportion of the land under 
forest at a comi)aratively early time. In that country systematic 
forestry, as now understood, was introduced with the commence- 
ment of the present century, passing over here the more incom- 
plete measures taken at earlier periods. The rise of the scientific 
and systematic treatment of the forests in Germany was principal- 
ly inaugurated by three men — Hartig, (^otta, and Hundeshagen — 
who were followed by quite a host of others up to the present day. 
The result of their labours is, that in no country of the world are 
forests treated in an equally efficient manner, and other nations 
had from time to time to go to Germany to learn what really suc- 
cessful forest management implies. In Germany an area of 
34,350,000 acres — equal to 26 per cent, of the total area — is at 
present under forest. Of this area, 33 per cent, belong to the 
{State, 10 per cent, to corporations and endowment funds, and 48 
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per cent, to private persons. The former two, or 52 per cent, in 
all, are under the direct control of the State authorities, while the 
private forests are subject to supervision in as far as they affect the 
welfare of the general community. 

And here I may say a few words about State interference in the 
case of forests. Where forests are not essential on account of tlieir 
indirect effects, and where the importation of the necessary pro- 
duce from other countries is easy and assured, the State, as such, 
need not as a rule take measures to maintain or acquire forests, 
but where they are required on account of their climatic and 
mechanical effects, and where importation is uncertain or impracti- 
cable, a wise administration will take measures to insure the main- 
tenance of a suitable ])roportion of the area of the country under 
forest, either by constituting a certain area of State forests or by 
controlling the management of corporation and even private forests. 
In the case of the latter, interference is only justified when the 
welfare of the general community requires it. 

This case has, up to date, not arisen in these islands, hence such 
interference has not been introduced by law', and seems repugnant 
to the mind of an Englishman. In continental countries matters 
are different, and if there the 8tato did not interfere, timber and 
fii%wood would in many cases reach prohibitive rates, or become 
altogether unprocurable. The extent to w hich such imerferenco is 
carried depends on the special conditions of each country. Suffice 
it to say that it is exerci^ed in most continental countries. India 
has follow'ed a similar policy during the last 30 years, and the 
matter has of late attracti‘d the attention of the Governments of 
many of our colonies, with what effect 1 propose to show in another 
place. 

As the consequence of all this, the study of forestry has re- 
ceived a powerful impetus in this country. And this brings me 
to the second part of my task. 

IT. — The Stvdy of Forestry, 

Forestry ascertains the principles according to which forests 
should be managed, and applies these principles to their treatment. 
The first part is called “ forest science ” and the latter “ practical 
forestry.” 

As forests occupy a portion of the land, it follows that forestry 
really forms part of agriculture in its widest sense ; it is essen- 
tially an “ industry.” As long as the land of a country is value- 
less, or nearly so, this is not felt ; but in the same degree as the 
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value of the land rises, the industrial character of forestry be- 
comes more and more apparent, and in the more civilized countries, 
especially of Europe, forestry is expected to teach how forests 
should be managed, so as to realize, in the most advantageous 
manner, the objects for which they are maintained. Now, this 
opens up the whole question : “ The objects for which forests 
are maintained.” What are these objects ? The answer is a 
long one, hut it may perhaps bo condensed to the following 
points : — - 

(1) . The object of maintaining a forest may be to yield pro- 
duce of a definite description ; for instance, trees which give a 
certain class of timber or other produce fit for particular purposes, 
or trees and shrubs of special beauty. 

(2) . In other cases the object may he to produce the greatest 
possible quail ti tv of wood or other produce per acre and year ; 
for instance, a proprietor require^ annually a certain amount of 
timber and fuel for his estate, but do(*s not wdsh to set aside for 
this purpose more area than he can absolutely help ; in this case 
the management would have to bo so arranged that each acre yields 
the highest possible quantity of produce. 

(3) . In other cases the owner desires to d<‘rive the highest 
possible annual income from his land. 

(4) . In other cases the owner seeks to derive the highest pos- 
sible interest on the invested capital, cases by no means identical 
with those mentioned under (3), because the ditferent methods 
of treatment require different amounts of ca])ital and yield difter- 
ont returns. 

(5) . In many cases the object is to produce certain indirect 
•effects ; for instanee,. to influence the climate of a country, to 
regulate its drainage, jiresorve the stiibility of the surface soil, 
prevent landslips, sudden floods, the silting up of low lands, the 
formation of avalanches, afford protection against cold or hot 
winds, kc. 

Now each of these and many other cases demand a distinct 
method of treatment, and j>robably also the growing of particular 
species of trees ; but the matter does not end here. An essential 
point of rational fore>try is not to injure the permanent value of 
the property in realizing the particular object of management. On 
the contrary, the management should be so arranged that the pre- 
sent generation takes only its proper share, nor should future 
generations be favoured at the expense of the present ; in other 
words, the land should he made to yield now as much as it can 
without endangering its yield capacity in the future. 
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It is the business of the forester to deal with all the questions in- 
volved in the above-mentioned matters. There are people who un- 
derstand, under a ‘‘ forester,” a man who goes about with a heavy 
axe over his shoulder, and a couple of pruning instruments by 
his side, ready to cut and to prune as he goes along, and who, at 
certain times of the year, plants young frees where old ones have 
been removed. Such a man is, no doubt, a forester, in fact, a prac- 
tical forester or woodman. At the same time, the State or other 
large owner would be very foolish to entrust the decision of all the 
intricate questions on wliich I have touched to a man of that class. 
To deal with tlie questions of forest policy generallv, and to devise 
the system of management applicable to forests under varying con- 
ditions, requires something more than the capacity to swing an 
axe and to plant a tn‘e. An (‘Xpert who can be safely left to deal 
with these matter< must he skilled not only in practical forestry, 
hut al>o in forest science ; and the question now^ luddro us is, what 
does this imply ? Well, it means that a forest exj*ert requires, in 
the first place, (o he an educated man, with a well-trained mind. 
Jhit this is not enough ; he r(*quires also a knowledge of sjiecial 
branches of l(‘arning. He must he acquainttMl with the elements 
of law and of political economy, so ns to judge of the provisions of 
the fore‘^t laws, and iindf'r.-^tand forest qu(‘stions- in so far as they 
concern the welfare of tlie State as a wiiole. Next, he must he 
ac(]nainted with chemistry and physics, or else how could he 
understand geology, mineralogy, zoology, and botany, which form 
the very foundation of his biisim^ss ? One of the principal require- 
ments of a forest (^xpert is to understand the etfect of soil and 
climate upon forest v(‘getation and vice versa. For tliis purpose, he 
must be ac’qiiainted with the chemieal and physical qualities of the 
seal, with the factors of the climate, heat, light, the movement of 
moisture in nature, the law of air current, <^c. Then, botany in 
all its branches is indispensable, because the forest expert must not 
only he capable of determining the various constituents of forest 
v(*getation, hut he must also understaml the mode of growth of 
trees and plants and the diseast^s which plants, especially fungi, 
bring to trees. And last, Inii not least, he must understand ento- 
mology, which deals with the ins(»ct enemies of forests. 

Having enumerated all these things, 1 liave, after all, only 
arrived at the threshold of forest science. In fact, the branches of 
learning mentioned above are, from this point of view, generally 
called the ‘‘auxiliary sciences.” Forest science proper is generally 
divided into two main branches ; the first of these teaches how to 
produce forests and the second how to manage them. 
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“ Forest Production ” may be divided into the following four 
sections : — 

(1) . Locality in relation to forest vegetation. 

(2) . Sylviculture, or the creation, regeneration, and rearing 
of woods, until they become ripe for the axe. 

(3) . Forest protection, which teaches how forests may be 
protected against man, animals (especially insects), plants (especial- 
ly fungi), climatic influences, natural phenomena, &c. Such 
protection is afforded partially by laws passed by the Legislature 
of the country, but chiefly by appropriate measures taken by the 
owner of the forest. 

(4) . Fore-^t utilization, which deals with the technical qualities 
of timber ; consumption of w'ood ; the lolling and shaping of 
trees ; the disposal and transport of wood ; the harvesting of other 
forest produce, such as litter, grass, fruits, bark, turpentine, 
caoutchouc, dyes, fibres, ; the impregnation of timber, forest 
saw-mills ; manufacture of charcoal, Ac. 

The second branch, Fore-^t Management,” deals with all the 
parts of forest science which influence the management, and of 
which I may mention : — 

(1) . Forc'^t policy, or consideration of the objects of manage- 
ment. This branch is based upon statistics, and it necessitates the 
elaboration of a method by which the interest derivable from the 
invented capital and the yield capacity of estates can be readily 
ascertained. 

(2) . Forest organization, or the principles according to which 
the general management ot fore-t estates should be arranged. 

(3) . Fore«-t meii-iiration deals with the determination of the 
volume (or cubic content^) of trees and woods, their age, and past 
and probable future increments. 

(4) . The working of forests. Here the yield is ascertained 
and plans drawn up, which regulate the duo execution of all forest 
operations, such as final cuttings, thinning, pruning, planting, and 
all other works, and all this in strict accordance with the objects 
of management. 

The mere enumeration of these branches of study shows that 
forest science is a superstructure erected on the basis of many othe^ 
branches of learning. Forestry is, however, also based upon em- 
pirical knowledge ; hence the study of forest science, if it is to bo 
fruitful, must go hand in hand with practical instruction in the 
forest ; in other words, forest science and practical forestry must 
go together, neith(*r the one, or the other by itself makes a forest 
expert. 1 n the same way as tho medical student walks the hospitals 
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while he hears lectures on the various branches of medical science, 
so must the forest student walk the forest as a necessary supple- 
ment to his studies in the class-room. 

The importance of employing really competent men in the man- 
agement of forest estates, whether belonging to the State or to 
private owners, has led to the establishment of forest schools in 
ino'^t European countries. There are nine such schools in Germany 
alone, some forming part of universities, others being attached to 
higher technical schools, and some being independent institutions. 
Most of these are first-class schools, where the instruction is given 
by a considerable number of professors. To show the position 
which they take, I may mention that last year the principal Pro- 
fessor of Forestry at Giessen, Dr. Hess, filled the post of honour 
of Hector of the University, and this year Dr. Gayer, Professor 
of Forestry, holds the same position in respect of the University 
of Munich. The fact is, that in Germany the Forest Department 
holds the same rank as other branches of the administration, and a 
Forest Officer, ^^ho has gone through the prescribed cour^e of 
education, is eligible for, and actually doe& reach, according to 
einimuice, the highest [)o.st^ in the rem^rt of the Ministry, to which 
tlio Forest Department belong*'. I must, however, add that the 
staiidard of education is on a par with tliat the otlier branches 
of the administration, and it takes a forest student, after leaving the 
graiiiinar school, about six years to qualify finally for the upper 
branch of the service. France has a first-class Forest School at 
Nancy, and the forest service of that country stands on a footing 
similar to that which it enjoys in Germany. 

Turning now to this country, wc find at present tw'o place.s 
where scientific forc>trv can he studied. As already mentioned, 
Fr. Somerville has commenced instruction in connection wdth the 
University of Edinburgh. The undertaking quite in its infancy, 
and 1 am not in a j)osition to say much about it. l>r. Somerville 
is now giving his first cour>e of 100 lectures, in which he proposes 
to deal w'ith certain chapters of botany and forestry. His princi- 
l>al difficulty is due to the absence of systematically managed 
torests in Scotland, where the theories taught in the class-fooin 
could bo sufficiently demonstrated. As far as 1 am aware, the 
^^cutch forests now in existence belong all to private owners, whose 
forest policy depends (diiefiy on the following considerations : — 

(1) . The fcsthetic effects of their forests. 

(2) . The state of their exchequer. 

(3) . The returns which their lands are capable of yielding, if 
^ficd as shooting grounds. 
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(4). Family considerations — whether the forests go, at the 
death of the present owner, to his own children or some other 
branch of the family. 

It is against human nature to expect systematic management 
extending over long periods, as long as the estates are subject to 
such consideration*!. At tlie same time it will be a difficult task 
to bring about a change in these matters. 

The Forest School at Cooper’s Hill was established in 1885, and 
it forms part of the well-known Royal Indian Engineering College 
at that place. The whole institution belongs to the Government 
of India, and is consequently under the orders of Her Majesty’s 
Secretary of State for India in Council. The President of the 
College is General Sir Alexander Taylor, R.E. We com- 

menced in a modest way, and gradually developed the estab- 
lishment. Hitherto the cour>c of instruction has comprised 
26 months, but it has now been decided to extend it to three 
years. 

According to the requirement** of the Indian Service, a number 
of young men (twelve at present) are >elected annually by means 
of a competitive examination held by the Civil Service Commis- 
sioners. They mu>t be 13riti^h-l)o^n >uhjects, over 17 and under 
20 years of age. The Entrance Examination will in future be 
arranged on the same lin(‘» as the so-called Further Examination” 
for admission to the Royal Military Academy at Woolwich. 
There will he only three obligatory subjects, in which each candi- 
date must satisfy the (vommissi(»ners, namely — English, German, 
and mathematio (arithmetic, algebra, euclid, plane trigonometry, 
mensuration, and elementary static'^ and dynamics). For the rest 
each candidate may choose a maxiinuin oi’ three subjects from 
amongst the following : — Higher inatheiuatics, French, Latin, 
Greek, English history, chemistry, physics, physical geography, 
and geology. Over and above tlie^e, he may take up English 
composition, freehand drawing, and geometrical drawing, if ho 
chooses to do so. 

The object is to enable young men who have passed through 
one'of our first-class schools to compete successfully without extra 
preparation by a sf)ecial establishment. 

The successful students enter the college in September, and of 
the time set apart for instruction, two years, or six terms, are 
spent at the college, and the last, or seventh term on the Continent. 
Under the revised arrangement, which is expected to come into 
force this year, the students will spend eight terms at the College, 
and be instructed in the following subjects : — 
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By ths btaff of the Engineering Branch of the College. 

1. Inorganic Chemistry. 

2. Physics. 

3. Geology and Mineralogy. 

4. Accounts. 

5. Surveying. 

6. Hoad Construction. 

7. Drill and Gymnastics. 

8. Geometrical Drawing. 

9. Freehand Drawing. 

10. German. 

By the epeeial Profeuore of the. Foreet Branch of the College 

11. Chemistry of Soils and Vegetation. 

12. Entomology. 

13. Dotany. 

14. Forestry. 

If). Elementrj of Law and Political Economy. 

In subjects 1 to 7 the instruction i** the same a.s that prescribed 
for engineering students. The instruction in geometrical drawing 
ceases at the end of the second term. In freehand drawing and 
Gerinan extra instruction is provided. 

The instruction in cheniistrv ol’ soils and vegetation is at preftent 
given by Professor A. H. ('hurch, m.a., f.e.s, ; the instructor 
in entomology’ is W. F. H. Blanford, Esq., m.a. ; for botany we 
secured from the beginning Professor H. Marshall Ward, m.a., 
F.R.8., F.L.S., whose eminence in this branch is well-known. The 
instruction in botany extends over elementary biology, organo- 
graphy, anatomy, systematic ladaiiy, physiology, and pathology ; 
it comprises about 170 lectures, with work in the botanical labora- 
tory, excursions to the country surrounding the ('ollege, and 
regular visits to the Kew gardens and museums. 

For the instruction in the elements of law and political economy 
w'e hoj)e to secure the services of a retired member of the Indian 
Civil Service, who has written an excellent work entitled “A 
Manual of Jurisprudence for Forest Ofticers."’ 

The instruction in forestry has up to date been given by me ; 
it is now contemplated to engage a second professor of forestry, 
and to double the amount of instruction hitherto given. The 
instruction extends over the several branches indicated above, and 
will comprise, under the revised arrangement, about 280 lectures, 
supplemented by practical instruction in our forest nursery in the 
adjoining Windsor forests, visits to more distant forests, such as 
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the Esher oak forests, the beech forests around Hi^h Wycombe 
(in the centre of the chair manufacture), the New Forest, Forest 
of Dean, and High Meadow Woods and the fore'^ts of several no- 
blemen in Scotland. Amongst the latter those belonging to His 
Grace the Duke of Athole, the Earl of Mansfield, the Countess 
Dowager of Seafield, and Lord Lovat have of late years been 
regularly visited in the autumn ; on these occasions we also visited 
the large nurseries of Mr. Gossip at Inverness. 

As already indicated, the practical instruction cannot at present 
be completed in the country ; hence at the completion of the course 
at the college the students who have qualified in the various sub- 
jects of study proceed to the Oontinent, where they are taken 
charge of by Sir Dietrich Brandis, who during a period of not less 
than three months takes them to a nu*nher of the most interesting 
forest districts in Germany, Switzerland, and Austria, where tln^y 
study the management of forests, which have been under systematic 
treatment for a long period. I need hardly add that our studcnti 
could not be in better hands. Sir D. Brandis possesses not only 
a vast store of knowledge, but ho also insists on the students 
making full use of their opportunities. 

This brings the instruction to a close, and the young men pro- 
ceed then to India to take their place in the Forest Department of 
that country. 

We have established at Cooper’s Hill a forest museum, a botani^ 
cal and entomological laboratory, and a forest nursery, be.sidos the 
already existing chemical and physical laboratories. By the kind- 
ness of the Commissioners of Woods and Forests w© are placed in 
direct communication with the Deputy Surveyors of the (’rown 
forests, who do all in their power to assist us. The Windsor 
Crown forests are within easy reach of the college, and they afford 
roost excellent moans for the study of forest botany and arboricul- 
ture. As to the study of sylviculture, they are, however, not 
adequate to our requirements, for reasons which are due to the 
objects for which these forests were maintained — a subject upon 
which I need not enter hero. Suffice it to say that there is a 
sufficient area of fore.^t land outside Great Windsor Park for the 
purposes of instruction, and we are now in treaty with the Com- 
missioners of Woods and Forests, with the view of an area of 1,000 
acres being made over to our management, and of their gradual 
conversion into a proper training ground for forest students. 1 
have every reason to believe that an agreement will bo come to at 
an early date. 

And here 1 may add a few general remarks on this subject. As 
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long as we have not a sufficient area of forests ia this country 
which has been subject to systematic management on economic 
principles for a considerable period, our forest students must go to 
the Continent to see and study the management of such forests. 
But it seems to me that, considering the importance of the matter 
to India, our vast colonies, and the mother-country itself, wo 
should not lose another moment to put certain forests in this 
country under systematic management, and to make sure that they 
continue to be so managed. It would be hopeless to expect private 
proprietors to do this, and wo naturally turn to the areas at the 
disposal of the State. Now, there are (‘ertain areas under State 
management, the so-called Crown forests. They do not, however, 
belong to the State, but to the Crown, and consecpiently they are 
not altogether at the disposal of the former. In the general interest 
of forestry, however, an effort should be made to secure suitable 
parts of the Crown fore.sts for our purpose, and I do not se<‘ why 
this could not be arranged. The management of these woodlands 
proceeds now on special lines, and the (\)mmissioners of Woods 
and Forests, though read)’ to me(‘t our reciuireraents, will only do 
so by being paid for it, because they plead that they are expected 
to make the most of the estates. They put a high price on their 
land, because they count on its being taken up for building pur- 
poses. 

While admitting that nothing can be said against the views of 
the Commissioners from their own point of view, I think the State, 
as such, should take a wider view' of the matt<*r, and arrange for 
the management of a suitable selection of areas, wdth the view of 
their becoming patterns of systematic forest management. Such 
a step w'ould doubtlessly be of great benefit, not only to the mother- 
country but also to India and the Colonies. And, w hat is more, it 
could be done without in any way reducing tjie income now 
derived from such lands ; on the eentniry, these forests would 
gradually become more valuable and yield an increasing return. 
The areas so treated would be available for any forest school which 
may bo started in this country ; but as (cooper’s Hill is most 
favourably situated in rt‘spoct of suitable Crown lands, it would be 
as well to develop the already existing school and to adapt it for 
the requirements of students who propose going to the Colonies, 
and for forest exports who desire to work in this country. Such 
students, if sufficiently grounded in the auxiliary sciences, need 
not necessarily go through the three years’ course prescribed for 
Indian students ; shorter courses suited to their requirements could 
c^asily be arranged with a comparatively small additional outlay. 

2 B 
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Pending a further development of the College in the direction 
indicated above, 1 may mention that under present arrangements 
students not nominated for the Indian forest service are received at 
the College as far a^the available accommodation permits. Such 
students may pass through the course of instruction prescribed for 
the nominees of the Indian forest service, or they may be permitted 
to participate in the instruction given in certain subjects only. On 
attaining a prescribed standard, the student will receive, according 
to circumstances, either the College diploma in forestry, or special 
certificates showing in what subjects they have followed the in- 
struction, and with what result. Students of the latter class will 
be required to abide by the general rules of the College, but they 
are not obliged to reside in it. If they elect to live outside they 
will only pay for instruction according to the subjects which they 
take up. 

Thus it will be seen that we have the nucleus of an institution 
which only awaits the full support of the Colonies and of the 
mother-country to develop into an institution worthy of the best 
forest schools on the Continent. There is no reason why such an 
institution should not be self-supporting. At any rate, the contri- 
bution on behalf of the State would bo infinitesimal if compared 
with the interests that may be endangered if the forests of the 
British Empire are left uncared for, or their management is 
entrusted to hands which are not competent to do justice to them. 

This completes the remarks which I propose to offer to-day. I 
trust that I have succeeded in demonstrating the importance of 
employing only fully competent forest experts in the management 
of forest estates which are treated on economic principles. Com- 
petition has become’ so .acute in these days that the area of mere 
landscape woods is becoming more and more contracted, though 
the two objects oan, to a considerable extent, go hand in band. As 
to our Indian Empire and irfeny of our colonies, the maintenance 
of a sufficient area of forests has clearly become the duty of their 
Governments. India has recognised this duty some time ago ; 
roost of our colonies are, however, still playing with the question. 
Let us hope that they will awake to real earnest work in this 
direction before it is too late. It takes a long time to grow a tree, 
but a shorl time to cut it down ; hence foresight and continuity of 
action are of greater importance in the case of forestry than in 
almost any other branch of industry. 

Discuskion. 

Sir Charles Bernard, K.o.B.i., said this very interesting ' 
had shown conclusively that the maintenance, improvement, and 
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proper administration of forests were of very great importance to 
any country. Most of those present being specially interested in 
India held the strongest views about the utility of the Indian 
forests and the desirability of administering them to the best 
advantage for future generations through th^ agency of a well- 
instructed department meeting under the executive Government 
of the country. In India there were laws for each province under 
which the forests were arranged, and probably the whole area of 
the empire under forest was about 15 or lb per cent, of the whole, 
hut at present the area of forests under Governin< nt management 
was not more than about 8 or 9 per cent. The forest administra- 
tion in India began many years ago under the au‘*pices of the 
Cdiairman ; it had been carried on by 8ir D. Brandi", and next to 
him in the history of Indian forestry came the name of Dr. Sehlich, 
who, carrying on the work of Dr. lirandis, had organized the 
Forest Department as it now^ existed. The total revenue, which 
began with nothing, was now^ nearly million sterling per annum, 
and the net revenue was nearly half a million sterling — a very good 
result At first a great deal of apprehiuision was felt by some of 
tlie natives and others that the taking over of these large areas by 
the Government would operate to the injury of those who lived 
near and who had certain rights of use in them ; hut as Dr. Schlich 
had told them wdth regard to the German forests, the amount of 
employment afforded in varioiiN ways by the proper management 
of these forests w'a> very large ; and though this did not operate to 
so great an extent in India, still the State management of these 
forests supported a large population in much greater eoinfort than 
they had en joyed 40 years ago, when the forests were under the 
management pj-actically of no one at all. At the present time the 
forests were used partly as grazing grounds and partly as timber- 
producing areas, in every case tho‘^e w'ho grazed cattle or cut 
timber paying a little for the privileges they en jo 3 "ed. Formerly 
some paid a little, but most did not, and those who paid did so, not 
to the State, but to those who had in one way or another possessed 
themselves of the forest areas. There were still considerable forests 
in Bengal and other provinces, the property of private persons, 
which were now being exploited in a most wasteful way, and before 
another generation they would probabh" be improved off the face 
of the earth, and then there would only remain the State forests 
under the management of the department constituted by Dr. 
Brandis and Dr. Schlich. He had been much interested in the 
ac*count Dr. Schlich had given of the School at Cooper’s Hill, some 
pupils from which had already gone out to India, and he could 
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testify that they were an admirable set of young men, and he 
hoped that the example thus set would bo followed both in the 
Colonies and in the mother-country, so that the important subject 
of forestry should receive due attention. 

Mr. B. H. Badon-Powoll, c.i.e., said there were two points 
not yet mentioned >\hich he thought worthy of notice. lie hoped 
this paper would not be considered as an Indian paper, though it 
was read before the Indian Section of the Society. It was a 
general paper, not confined to Indian forests, and it it served to 
call the attention of the Colonies to the matter, it would do a great 
work. To those who had been in India and knew the importance 
of managing forests on a systematic scale, it seemed perfectly amaz- 
ing that in none of the mo^t important colonies did any Forest 
laws exist. His own experience had been mostly in connection 
with forest legislation, and matters connected with rights in for- 
ests, but amongst all the laws sont him for review, with the excep- 
tion of some slight reguLition" in C^ape Colony, there were no laws 
at all relating to for(*sts. He had never seen such in any of tlie 
Australian States, nor in (\anada, \vbich ought to bo tbe most im- 
portant forest country in the world. This was a mo^t astonishing 
fact, but it would only become a^'toni-hing to tbe public when tbo 
utility of forests was thoroughly under'-tood ; and if this paper only 
had the effect of arousing public attention to tbe immense iiDj>orU 
ance of properly managing the colonial forests, it would bo most 
useful. The other remark he wishcsl to make was this. A few 
years ago it was more common than it was now — though it was not 
entirely unknown! still — to hear remarks made by some people on 
the selfishness of Governments in shutting up large areas of pul>- 
lic forests, as if the Government got some personal benefit, and did 
not manage the fore'^ts for the jmhlic ))en(*fit. It was said that 
the effect of forest conservancy was to deprive the poorer inhabit- 
ants of grazing their cows and goats, and of doing all the little 
mischiefs which they loved to do in forests. But that was a great 
mistake ; if a forest were properly conserved, it did not diminish 
the legitimate satisfaction of tbo requirements of the villagers and 
other population, but, on the contrary, absolutely increased that 
enjoyment. If you gave a child a whole cake, it would make itself 
sick, and destroy the cake in a very short time. It was just the 
same with a village ; if it managed its own forest, it sot fire to the 
grass, in the vain idea of getting a crop of young shoots for its 
cattle ; it cut down a young tree when a plough-beam was wanted, 
without thinking that if it were left for a few yeirs, it would be fit 
for something else ; the whole forest was wasted and in a few 
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years disappeared, and then the people went to the conservators 
of the next forest, and begged for the privileges which they no 
longer possessed in^ their own. If the Government insisted on 
having the forests pro^jerly managed, and if they gave out the 
cake slice by slice, it was much more wholesome, and lasted longer. 

Sir Joseph Fayrer, M.n., K.c.s.i., F.n.s., confessed to some little 
disappointment at not hearing, as he had expected, something 
about the present condition and progress of the great Indian 
forests, but at the same time the paper was a most excellent one on 
the general subject. This was the first time ho had had an oppor- 
tunity of listening to a scientific expert speak on the subject of 
forestry, and he was glad to hear what he had said as to the stops 
which were being tiikcn to train a set of scientific foresters ; be 
hopod, however, they would not be too scientific, or encumbered 
with too many examinations, or when they got to India they might 
be so exliaii>ted tliat tin* fort‘sts would not benefit much by their aid. 
Hi s own opinion was that if they werv thoroughly educated in tlie 
first instance, and instructed in the eleim^nts of chemistry and 
botany, with perhai)> one or two other branches of science, it would 
bo (piite sutlicicnt. lie believed that under the guidance of Dr. 
Sclilich and his colleagues they might attain, in this country at 
l(‘a>t, sufticient elementary knowledge to encble tliem to start in 
Imlia, wlieni, after all, the real work of their life lay. As Dr. 
Sehlich had said, wdien they arrived in India they w'cre not experts 
— how could they be in so short a time — but they ought to be 
thoroughly trained in the elementary branches of knowledge, so 
that tliey miglit be able to put their know ledge into practice when 
they got to Imlia. Few jieojde realized bow much they were in- 
del)t(‘d to those (listinguished men, General Michael and Dr. Clog- 
horn, who had been tlu* pioneers of forestry ; and still loss did 
they appreciate how much India owed to tlu) Forest Department, 
or recognize how much the health and material prosi)erity of the 
country wtiro aflected by the growth ami development of the forests. 
It would bo presumptuous for him, before such an audience as this, 
to state the various reasons why forests should be encouraged, or 
attempt to point out what had been the eftbet on countries in 
which this culture had been neglected. Palestine, Greece, and 
many other countries, where deforesting had been allowed to go on, 
were examples, and their present condition compared with that of 
past times would give some hlea of what the neglect of forestry 
implied. The same thing might be seen in many parts of that 
great country with wiiich many present were familiar. In desert 
regions of the worth-west of India rivers had disappeared— sunk 
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into the sand — and populous States had vanished as a result, to a 
great extent, of the annihilation of forest growth in those countries. 
They had heard of some of the influences of forests — a cooler and 
more temperate state of the atmosphere, a better iSlipply of ozone. 
There was a familiar example in that great belt of low forest land 
called the Terai. Some said, “ Cut it down, because it is malarious 
and kills people. ” So it does, but for every one it kills, it pro- 
bably saves thousands in other ways, through the influence of the 
trees and the vegetation. Those trees sent their roots into the 
ground, and under their shade were developed the lower forms of 
vegetable life. These roots prevented the too rapid draining away 
of the water ; but for this the water which fell on the south of the 
Himalayas would rush away in torrents, denuding the rocks, instead 
of being gently diffused, as now, under the favouring influence 
of these trees. No one knew better than their Chairman that on 
approaching this great forest region in the month of March or 
April, when the heat was intense, when you approached the Terai, 
long before you got into the forest you found a comparatively cool 
atmosphere. This was owing to the presence of the vegetation 
which so many would cut down, but which he hoped would be 
maintained. This was merely an illustration of one of many sani- 
tary reasons why forests should be encouraged, and there were 
many others. He had no special knowledge of forestry, but took 
a great interest in it from sanitary considerations, and he believed 
there was no department from which the Indian Government 
might look for better results than the one w^hose cause had been 
advocated that evening, and for the founding of which India owed 
much to the Chairman. 

Mr. W- Smartt suggested that before students of forestry went 
to India it would bo well if they gained some knowledge of the 
various products which were sent home from that country, many of 
which came forward in a very imperfect condition. It would also 
be well if they obtained some knowledge of the timber trade in 
London. It was a great pity thai'^ome one of more skill was not 
employed in Epping Forest, for instead of allowing the young trees 
to grow, many had been cut down, and the old pollards were allow- 
ed to remain, apparently to give a more picturesque appearance to 
the landscape. This might improve present appearances, but it 
resulted in a serious future loss. A large portion of Central 
Australia had no trees, and it would he an enormous advantage if 
the Government of that colony could make arrangements for 
planting it. Of course they would be planting for the future, and 
the cost of planting a large tract wonld be very great, and there- 
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fore the whole of the Australian colonies ought to unite in the 
work. 

The Chairman said Dr. Schlich had given hiH views very clearly 
with regard to the utility of forests, and the education required for 
a forester of the higher grade ; that of a lower grade of woodmen, 
such as would be required in England, would naturally follow. 
No one who had visited the great forests of Germany, Austria, and 
France could fail to be struck wdth the visible effects of good man- 
agement, and he wi>hed the same effects were more generally 
apparent in this country For his own part, he seldom went 
through a wood or plantation in Scotland or England without 
wishing he could have something to do with it for a few years. 
But there were signs that the subject was now attracting far more 
attention than it did, and there was a better chance of a good prac- 
tical training for young men wishing to iiuike forestry their study, 
fie ventured to predict that, before many years were passed, I)r. 
Bcblich would have a large number of students at Cooper’s Hill, 
destined for home employment and not for India only. It augured 
well for their future that they should be in such good hands. Per- 
sonally he knew more about forestry and a forester’s life in India 
than elsewhere, having spent seven oi eight of the happiest and, 
perhaps, the most useful years of his youth as a forest officer ; that 
was more than 40 years ago, before the time arrived for experts 
like Ur. Schlich or his distinguished predecessor. Sir Dietrich 
Brandis, to come to the front. He could therefore tell any young 
men who w(?re thinking of taking up this career that it was not 
only a most important one, but one full of interest and of positive 
enjoyment. The formation of the Department in which they 
would serve — and in which Dr. Schlich served so well and success- 
fully — had been justly characterized by Sir Richard Temple as one 
of the greatest achievements effected in India during the reign of 
Her Majesty the Queen. He concluded by proposing a hearty 
vote of thinks to Dr. Schlich. 

The vote of thunks having been carried, 

Dr. Schlich, in responding, said he need only refer to one re- 
mark of Sir Joseph Fayrer’s as to the undesirability of teaching 
the students too much. That idea commended itself to many peo- 
ple, but he had always understood that knowledge is power, and 
that it was very difficult to teach a man too much. These young 
men who were trained at Cooper’s Hill were to recruit a staff of 
180 superior officers who had under them a staff of 12,000 forest 
officials ; and if those who were to arrange for the management of 
the forests and to guide the whole concern were not thorough 
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experts, he failed to see how those who were under them could be 
expected to do the right thing. He did not think, therefore, that 
they could bo taught too much of their profession . — Journal of the 
Society of Arts. 

Depth of Roots. — I have often been interested in noting the 
ideas most people have as to how far and how deep the roots of 
plants extend, says Prof. Atwater. The majority guess roots of 
grass and clover penetrate between 5 and 10 inches, and are 
surprised to find that they reach several feet. I have some roots 
of timothy, clover, and other plants dug from a very heavy 
clay soil — a good quality of brick clay, so compact and hard, that a 
sharp knife in cutting it, leaves a surface as smooth and shiny as 
it would cul^on the end of a pine board. I have traced the roots 
of the timothy to a depth of 2 feet and 4 inches and the clover 
3 feet and 2 inches. A number of years ago a very intelligent 
German farmer named Rchubart made some very interesting 
observations upon the roots of plants as they grow in the field. 
An excavation 5 or 6 feet deep or more was dug in the soil 
so as to leave a vertical wall. Against this wall a jet of water 
was played by means of a garden sprinkler, the earth was wufehed 
away, and the root-^ of the plants growing therein laid bare. The 
roots thus exposed in a field of rye, in one of beans, and in a bed 
of garden peas presented the appearance of a mat or felt of white 
fibres extending to a dej)th of about 4 feet. Roots of wheat 
sown on September 26th and uncovered on the 26th of April 
had penetrated 3 J feet, and six , weeks later alK>ut 4 feet below the 
surface. In one case in a light subsoil wlieat roots were found 
as deep as 7 feet. The roots of the wheat in April constituted 
40 per cent, of the whole plant. Hon. John Stanten Gould, 
I believe it is, says that he ‘ has seen the roots of Indian corn 
extending 7 loot downward ’ : and Prof. Johnson states that the 
roots of maize, which in a rich tenacious earth extend but 2 or 3 
feet, have been traced to a length of 10 or even 15 feet in a light 
sandy soil. Roots of clover, when growing in a rich mellow soil, 
extend far both laterally and vertically. Prof. Stockbridge w'ashcd 
out a root of common clover one year old growing in the alluvial 
soil near the Connecticut River, and found that it descended per- 
pendicularly to the depth of 8 feet. Lucerne roots are stated to 
reach a depth of 20 and even 30 feet. Alderman Nechi in Eng- 
land tells of a neighbour who ‘ dug a 7 )arsnip whic^ measured 13 
feet 6 inches in length, but was unfortunately broken at that 
depth.’ 
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The Weather in India. — October . — The month of October usual- 
ly \vitnesses the completion of the south-west monsoon withdrawal 
which is commenced, in the preceding month. Under normal 
•conditions moist monsoon winds are still felt in Bengal, &c., at 
the beginning of October, but about the middle of the month 
dry winds from north-west and north-east, which have already 
commenced in Upper India, spread over Bengal and the head of 
the Bay, and occasion the south-west monsoon current to curve 
to the westward and finally to the south-westward over the centre 
of the Bay. This current then reaches the (^oromandel coast as 
a north-easterly wind after a long journey over the Bay. During 
this journey* its already large supply of moisture has been aug- 
mented by evaporation from the Bay, and hence the very heavy 
rain which usually accompanies its first appearance on the Madras 
coast. The recurving of the monsoon current and the extension 
of dry north-westerly winds from Upper India to Bengal are 
accompanied by a considerable change of weatlier. In the first 
place, cold weather conditions extend quickly over the w^hole of 
Northern India ; in the second, the low pressure area, and conse- 
quently the area of probable disturbance over the Bay, is moved 
southward, and the trajectory of the storms is changed from west- 
north-west across the Orissa coast to west across the Peninsula. 
In the third place, the Carnatic becomes the seat of heavy and 
continued rainfall. 

The western side of the Peninsula experiences perhaps less 
change of weatlier than other jiarts of the Indian region, as the 
wind remains westerly and rain falls moderately frequently. 

November , — The month of November forms, though less empha- 
tically so than October, one of the autumn transition months dur- 
ing which conditions change from those of the south-west monsoon 
period to those of the north-east monsoon period. In Northern and 
Central India the weather is normall}’’ fine with a briskly decreas- 
ing temperature, while over Bengal and the north of the Bay light 
north-easterly winds and fine weather alternate with cloudy periods, 
as the weather in the south of the Bay is disturbed or settled. On 
the Coromandel Coast the humid north-east winds of the cold 
weather monsoon ordinarily give heavy rain, while on the western 
side of the Peninsula, on the contrary, the north-easterly winds are 
dry and the weather is generally fine. The liability to severe cy- 
clonic storms m the Bay, which is so characteristic of the month of 
October, is almost as strongly marked in the early part of Novem- 
ber. These stornis ordinarily originate over the centre of the Bay 
and march almost due westward (with very slight northing). 

2 F 
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December , — It is usual for fine weather to hold over the whole 
of India till about the third w'eek of December, when pressure 
usually gives way in the North, and the weather there and often 
in the Central Provinces becomes unsettled. This unsettled wea- 
ther usually begins very gradually. The barometer falls for a 
day or two, ascensional movements of the air take place and clouds 
appear, then the barometer rises again, the ascensional movement 
ceases, and a period of very fine fresh weather snpervenes. After 
a time the barometer again falls and this time the oscillation is 
larger and cycles of this character are repeated till by the close of 
the month rain falls and a depression is produced. At other times 
this change of weather is produced by the advance of an already 
formed depression from Sind and Baluchistan, but on the whole 
the oscillatory cause is more frequent. It is remarkable that dis- 
turbed weather over North-Western India is very commonly co- 
incident with disturbed weather over North-Eastern India, and the 
rainfall is on the whole heavier over the latter than over the 
former region. Over the central parts of the country, viz,^ the 
Central Provinces, Central India and Rajputana, as 'well as the 
Deccan and Konkan, the weather is ordinarily very fine though 
with a certain liability to small storms either formed over Central 
India or entering that region from the westward or north-west- 
ward. In Sind and Guzerat there is hardly anything more than a 
few cloudy days. On the Peninsula coasts the weather is liable to 
be more disturbed. The north-easterly monsoon still gives a good 
deal of rain to the Carnatic and Ceylon during the first half of the 
month, and Malabar and Mysore have fairly frequent showers. 
— Meteorological Department Reports, 


Influence of a covering of snow on the soil and atmosh 
PHERE.— We extract the following extremely interesting and in- 
structive remarks from a review in “ Nature ” of a work by Pro- 
fessor Woeikof of Vienna ; — 

“ Attention was first drawn to this question by Prof. Woeikof in 1871 
in a paper published in the Transactions pf the Russian Geographical 
Society, in which he endeavoured to show that as regards certain portions 
of Russia, the spring temperature depends very much on the quantity of 
snow that has fallen in the previous winter, a snowy winter being fol- 
lowed by a cold spring, and vice versd, 

“ In his recent work, referred to at the head of ma article, Prof. 
Woeikof sums up the present state of our knowledge of the influence of 
a snow-sheet on the soil, climate and weather. The protecti<|ik of the 
ground against frost, which is afforded by a covering of thick and loose 
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snow has long been familiar, and was, indeed, the subject of detailed ob- 
serration by E. and H. Becqnerell in 1879-80; bnt additional observa- 
tions of much value are given m evidence on this head, especially an elabo«> 
rate series carried on during two years at the Russian Polar station 
Segastyr, in the Lena delta, in N. lat. 73^ 23'. At this place, when the 
ground is covered with snow during more than six months of the year, 
the temperature of the coldest month at 1*6 metre beneath the ground 
surface was found to be less than 1^ C. below the annual mean tempera- 
ture of the surface (alternatively snow or soil) exposed to the air, while 
that of the warmest month was 15^*4 C. above it. The greater part of 
this difference of the excess and deficiency must be attributed to the non- 
conducting layer of snow and the protection thereby afforded against 
radiation and contact with the cold winds. 

Of the differential cooling effect of a snow-sheet on the atmosphere, 
as compared with that of a bare land surface, the systematic evidence 
hitherto available for a rigorous comparison is less extensive than could 
be desired, owing to the fact that, until recently, but very few meteoro- 
logical observatories have recorded the presence or absence of snow on 
the ground. But it fortunately happens that one first-class Observatory, 
that of Upsala, has done so for a period of fourteen years, and the dis- 
cussion of these observations forms one of the most interesting and im- 
portant chapters in the book. Comparing month by month the mean 
temperatures of all periods during which the ground was under snow 
with those with an unsnowed surface, Prof. Woeikof finds that the 
former are lower in November by 4®-7, in December by 5°*1, in January 
by 6*^, in February by 5**1, and in March by 5°*2 C., respectively equal 
to 8®*5, 9*'4, 10°’8, 9®*2, and 9°-4 P. The effect of a snow-sheet in 
lowering the temperature of the air, and in helping to establish anti- 
cyclonic conditions, such as prevailed over Central Europe in December 
1879, appears, therefore, to be very considerable. 

** In discussing the effect of a thick winter snow-sheet on springs and 
rivers, a variation is pointed out, which is not without importance in its 
bearings on some points of physical geography. In latitudes where the 
winter cold is sufficient to freeze the ground to a considerable depth, if 
heavy snow falls early in the winter before the cold has penetrated deep- 
• ly below the surface, the protection thereby afforded allows the ground 
to thaw by conduction from the lower strata, and the water from the 
slow melting of the basal snow -layer, and much of that which is produced 
in the spring thaw, soaks into the soil and affords a supply which main- 
tains the streams and springs more or less full through the succeeding 
summer. But if, before snow falls, the soil has been frozen to a great 
depth, a rapid ffiaw setting in in the spring floods the rivers and the sur- 
rounding tracts, while little or none enters the ground, and but little 
supply is stored up for maintaining the summer flow.” 
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A remarkable illustration of the immediately preceding remarks 
has been furnished this year in the catchment areas of the Jumna 
and Tons rivers. The first falls of snow usually occur in December, 
and sometimes even in November, and by the end of December, or 
early in January the hills in Jaunsar are all covered with snow. 
Last winter, however, the first fall of snow occurred only on 18th 
January, when the ground was alr(‘ady frozen to some depth. The 
result has been that even strong springs have almost completely 
failed, and the level of the water in the Jumna at Daglipathar, tw^o 
miles below its confluence with the Tons, was on 17th April, about 
6 feet below its usual level on that date. It is true that the snow- 
fall was comparatively slight, but this fact cannot, bv itself, account 
for the entire actual effects observed, for the snow had lain on the 
ground two whole months, or in other words, long enough to en- 
able the soil to absorb suflicient moisture to keep up the flow of 
the springs for at least a month afterwards. Actually, the springs 
began to fail almost as soon aa the snow had disappeared. 


Conditions Influencing IIainfall. — The conditions favourable 
to rainfall, according to Prof. Loomis of (Jale University, begin 
with the fact that the north-ea>t and sonth-(*ast trade winds, on 
approaching the belt of calms near tlio e(|iiator, and being gradu- 
ally deflected upward, are cooled l)v (‘xpaii'^ion, so that the aqueous 
vapour is condensed, and the belt of calms heccuiies a belt of rain. 
This equatorial rain-helt, of course, moves with the suii in declina- 
tion. 

A second cau^-e for abundant rainfall U the influence of moun- 
tains, for when a strong wind meets a mountain it is forced up the 
side of the mountain, and olevat(‘d into a colder region, the result 
being tliiit its vapour is i)recipitated by the cold of elevation. 

The rainfall on a mountain from 4,000 to 10,000 feet high may 
be more than double that at neighbouring places near the sea-level. 
A third condition favourable to an abundant rainfall is proxi- 
mity to the ocean, especially when the prevailing wind comes 
from the ocean. Capes and headlands projecting considerably into 
the ocean generally show^ a rain^ll greater than interior stations 
only a few miles distant ; and lastly, Prof. Looniij^ notes that the 
great and non-periodic depressions of the barometer are always 
accompanied by a considerable fall of rain, and that the average 
tracks of these depressions are marked by an excess ?f rainfall. 

The following are some of the conditions unfavourable to rainfall. 
Fresh winds blowing in a nearly uniform direction tLrvmghout the 
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year, such as prevail within a portion of the system of trade 
winds, especially in mid-ocean. The rainfall on Ascension Island 
is quoted as a case in . point, observations for two years showing 
that the direction of the wind was south-east or very nearly so 
during the time, the rainfall during the^jp two years being 2*31 
and 4*30 inches respectively. Tlii.s condition of things prevails 
over the Atlantic Ocean within the region where the trade winds 
blow with considerable force and are seldom interrupted. 

A second condition iiii favourable to rain is a position on the 
leeward side of a range of mountain^ running in a direction nearly 
at right-angles to that of the prevalent wind. An illustration of 
this principle is seen on the Malabar coast of Hindustan. On the 
ocean side of the range of mountains the rainfall is 250 inches 
annually, whilst on the eastern side of the range the air is very 
dry, and the amount of the mean annual rainfall is less than 25 
inches. 

When there is a second range of mountions, parallel and within 
100 or 200 miles of the first, the inflinmce of this cause is con- 
siderably intensified, and this dimiimlion is still more decided 
when a place is surrounded by mountains, or nearly so. Sala- 
manca is so situated, and the mean annual rainfall there is less 
than 10 inclies. 

Elevated plateau^ have generally rainfall than insulated 
mountain peaks of an (‘qiial eI(‘>ation ; ibis is illiustracod by the 
fact that Leb, being situated on that remarkable plateau of Tibet, 
ba> a mean annual rainfall of le>^ than 3 inebes. Another similar 
ease is found in the table-land (the Puno^) between tw^o great 
chains of the Andes ; and it i*^ obser^cd that the average height of 
the Sahara being over 1,500 feet, thi-. elevation may contribute in 
some degree to the smallness of the rainfall. 

Another condition iinfavouj*ahle tt) rainfall is tlie dryness of the 
atmosphere, under which head Prof. Loomis gives three special 
cases, VIZ,, remotoiies'^ from the ocean, measured in the direction 
from which the prevalent wind proceeds, areas of high barometric 
pressure, and high latitudes. Tliis last conclusion does not state 
that the average rainfall regularly diminishes as we go northwards, 
the same as the mean temperature ; but if the mean annual fall be 
taken for every 10^ of latitude, the imj»ortant influence on the 
amount of rainfall is very decided, and is emphatically exhibited 
ill high latitudes. The general table of observations, arranged in 
order of latitude, shows that for the four stations whoso latitude 
exceeded 71° the mean annual rainfall was 7*44 inches, whilst the 
paucity of observations of the fall of rain or snow that have been 
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made during the various Arctic expeditions also demonstrates the 
fact. 

Prof. Loomis has thoroughly investigated the conditions of 
rainfall in the United States, and from the tables of observations 
he arrives at the inference that the depression of the barometer 
accompanying extraordinary rainfalls is not very great, the average 
pressure at the low centre being 29*63 inches for the part of the 
United States north of latitude 36®, and the average pressure at 
the stations of greatest fall being 29*77 inches. 

A moderate depression of the barometer is as favourable to great 
rainfall as an extremely great depression, which would seem to 
indicate that rainfall has but little connection with barometric 
depression. It must, however, be remembered that the depression 
at the centre of a low area depends not merely upon the barometric 
gradient, but upon the geographical extent of the low area. 

The following are some of the conclusions Prof. Loomis arrives 
at respecting the causes of rainfall in the United States. One of 
the most common causes of rain is an unstable condition of the 
atmosphere resulting from an unusually high temperature combined 
with unusual humidity. Another very common cause of rain 
frequently associated with this is a cold northerly or westerly 
wind in the western segment of the low area, and proximity to the 
ocean or to a large inland sea. 

The investigation aflFords important evidence respecting the 
influence of rainfall upon areas of low pressure, viz . — 

No great barometric depression with steep gradients ever occurs 
without considerable rainfall. 

In great rain-storms the barometric pressure generally dimi- 
nishes while the rainfall increases. 

The greatest depression of the barometer generally occurs about 
twelve hours after the greatest rainfall. 

A great fall of rain is favourable to a rapid progress of the 
centre of least pressure, while a small rainfall is generally attended 
by a less rapid progress. 

It is also noted that some of the characteristics of areas of low 
pressure with little or no rain are 

(1) . Feeble barometric gradients. 

(2) . Moderate winds. 

(3) . Slow changes of barometric pressure. 

(4) . Slow progressive movement. 

Whilst in similar areas of low pressure with excessive rainfalls 
all these conditions are reversed. 
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The Struggle for Existence. — Another matter suggests itself 
to me. Mr. Wallace in his new and delightful book on Dar- 
winism,” which reawa'kens one’s old enthusiasm, says that many 
plants live ‘‘not where they must, but where they can.” The 
natural habitat does not always appear to be the best. Thus, 
Lobelia cardinal is^ so common in our Rhode Island woods, is always 
found on the brink of running streams, or when? these have been, 
or near water. It is in auch sense aquatic. But, removed to a 
garden, it will grow vigorously and multiply astonishingly exposed 
to full sunlight and in ordinary loam. Indeed, the plants prefer 
to escape from the beds into the gravelly paths. They will over- 
run a garden. 

Aster NovtB-Anglice is not one of our most abundant asters, but 
in a garden it will crowd out all else. The sc^eillings spring up 
even in the dry soil loved by Plantago major. Viola pedata, which 
grows naturally in sand, will flourish and increase in size by 
cultivation, becoming as handsome as a pansy. Corydalis glauca 
grows in nature on hot exposed rocks and cliffs ; it will grow 
larger and bettor, and set seed abundantly, in rich loam. 

I could multiply instances of such changed environment where 
the result was beneficial. — W. Whitman Bailey, of Brown Uni- 
versity, Providence, Rhode Island, U.H.A. — Nature. 


Sanpal-wooi) Carving in Mysore. — The tendency in indigen- 
ous Indian industries to localise thenis(*lves within narrow circles 
is well exemplified in the case of the sandal-wood carving of Mysore, 
an art which is almost entirely confined to a few towns in the 
north-western corner of the Province and in the ad joining taluks 
of Bombay. Saugor is the head-quarters of the few families 
that practise this art, and w’ho have apparently handed it down 
for generations from father to son ; it has never extended beyond 
this locality. Claste prejudices may have contributed to some 
extent to the retention of the craft in this particular district, but 
it is likely that the demand for the articles manufactured was 
always very limited, and there was no inducement to outsiders 
to intrude on the demesne of the few who were, so to speak, born 
and bred to the trade, more especially as the skill and delicacy of 
touch required could only be acquired by training from early 
boyhood. Under those circumstances, it is perhaps strange that 
the art did not die out altogether during the centuries of chronic 
disturbance under the Pallegar Chiefs ; stranger still that it sur- 
vived the period of Mulmminudan supremacy. It is probable that 
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it kept alive by the bounty and liberality of a few wealthy 
local niMs^nates, with a taste for the .esthetic, and although the 
policy of Hyder AH and Tippn Sultan aimed at the extirpation 
of Hindu customs and traditions which invariably find expression 
in Hindu sculpture and carving, Muhammadan influence never 
extended to the remoter districts of the Province. 

It is not known with any certainty when sandal-wood carving 
was first introduced in Mysore, but there is a tradition amongst 
the Gudigars, as the cariers are called, that their ancestors came 
from Saptakoti, Nar\vay, and other places in the (jloa country, 
and that their original language was Konkani. They believe 
themselves to l>o descendants of Ksbatrivas ; that to escape the 
wratli of Parsu Rama in the (ith incarnation of Vishnu, who had 
vowed to destroy every Kshatriya in the w^orld, they ado]»ted the 
profession of carvers and “ Rath or car builders, and that ever 
since they have t)een following that avocation. It is a fact worthy 
of notice here that “ (^hitragars ” or painters, toy-makers, workers 
in lace and followers of other refined arts which administer to 
the luxury of man, have a similar tradition that they are Kshat- 
riyas. They may not be descended from the old Aryan Kshatriyas, 
but as it has been u«5unl for every ruling caste or class to assume 
the name of Kshatriyas, it is not improbable that these artisans 
once belonged to the dominant class, but were compelled by 
conquest and subjugation to adopt some profession for their liveli- 
hood, and that they took to these fine arts as more in keeping 
with th(‘ir previous habits and delicate breeding. This would im- 
j)ly that those Kshatriyas found the trade ready to hand, that they 
had only to master its technicalities, and that they ousted out in 
course of time those who originally introduced and pursued it ; 
it gives no hint as to its origin or early development. We must 
then imagine that the beauty and fragrance of the wood, the 
ease with which it is wrought, and the wide distribution of the in- 
significant tree from which it is derived, led in the first instance 
to its use for domestic articles. The ornamentation of these ar- 
ticles and of the beads, amulets, and articles of personal adorn- 
ment n.]<o probably wrought from the wood in the earliest times, 
followe<l in natural sequence, just as the primitive rough-hewn 
temples of the ancient priests developed in course of time with 
the growth of the natural a^ti^tic instincts of the people into the 
elaborate and profusely decorated temples of a later period. 

In India, as elsewhere, the art instinct of the people first found 
expression in the decoration of its tom[)les, and when the instinct 
grew into the desire for the decoration of dwellings or of articles 
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in ordinary use, the figures, columns, and carvings of the temples 
were naturally adapted for purposes altogether outside of religion. 

8o we find that from the beginning the sandal-wood carvers 
followed the models before them on the walls of their shrines. 

Unfortunately, after the architects and sculptors who elaborated 
the walls of Bclgavi and Ilnlcbid bad disappeared, a period of 
distinct art-docadcnce appear^ to hav(‘ set in, and has lasted down 
to the prcvsent day ; no original artist aro'^e to treat the subjects 
of the Hindu Hantheon with entire originality, or to effect improve- 
ments on the designs of his predecessors, and the wood carvers 
have slavishly adhered to the same original models with the result 
of establishing in their work a purely conventional stylo. In 
every article that we have seen, unless in the few ca^es w'hen the 
copy of a European picture or print has been attempted, there is to 
be found the same ever-recurring typo of Hindu god or demon, of 
flower and foliage, of tracery and border. There may be diversity 
in the arrangement or juxtaposition of each conventional part, but 
tlie art-impre.'ision conveyed on the mind by one carved article, 
whatever it he, is exactly that conveyed by any other. 

in modincval Cliristian art wo find that pictorial teachings in 
painting and sculj)ture were the medium ol propagating a know- 
ledge of (fiiri^tian facts and doctrines an<i of prt»tane and romantic 
history. A traditional way of treating tho^e subjects was adhered 
to by artists of all kinil.-', and the same nude oi“ tn^atnient was main- 
tained for centuries, yet we find that the m(*dia‘\al arti&ts were not 
mere sla\isb copyi^'ts, and though tlicy retained the traditional 
elements of the suljjects and the conventional arrangement of them 
with curious fidelity, the stylo of art varied from tinu* to time and 
the artist told his story in the art vernaeiilar of his own day. Ho 
worked in very freely the deUils of his picture, translating the 
customs and architecture and other accessories into the fashions of 
bis own time. In ancient Greece the same course had obtained, 
and it produced the greatest artists and the greatest works of art. 

Between these and Eastern art, as embodied at least in ]\Iysoro 
architecture, sculpture, and carving, a parallel may be drawn as 
r(‘gards the adoption of traditional subjects and inodes of treat- 
nienf, but the parallel stops abrujitly whim w^e come to variety in 
expression and to modifications, or improvements of the original 
examples, (/cutiiries ago in Mysore a few beautiful types wore 
created ; for a time perhaps slight variations on these were in- 
f reduced ; but stagnation soon followed, and artists in stone and 
wood degenerated rapidly into mere copyists, and copyists pure 
and simple they have remained to the present day. 
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When we come to the “ technique ” of his art, we find that the 
tools of the sandal-wood carver are simple and rude, all locally 
manufactured ; his modes of working primitive in the extreme. 
He works exactly as his forefathers worked, his method and means 
are precisely those of centuries ago. Although the numher of 
tools employed is considerable, many sizes being rocpiired at the 
various stages of each operation, they may be classified simply as 
the chisel, the curved chisel, the graver, the gouge, the mallet ; 
in addition to which the ordinary carpenter’s drill, square and 
lines are employed. The carver having selected a .strong-scented 
and fine-grained log, which ho himself saws into slabs of i to j 
inch thick, cuts and planes it into panels of the sizes required for 
the article to be manufactured. He next &kctches in pencil the 
outline of the design on the wood itself, when the design is 
not very elaborate ; when intricate carvings are re<|uircd, the 
drawing is made on thin jiaper which is pasted on to the panel. 
He then proceeds to cut and engrave the pattern into the wood, 
working out the outlines roughly at first, following up the first 
rough stage by a finer one with a finer tool, until by degrees the 
bold relief and deep undercutting are patiently attained, and the 
fini>hing touch given with the most delicate of hi.s chi>els. It 
may seem absurd, more especially when we examine closely the 
best samples of his work, but it is a fact that the net result to the 
first class carver of all his patience and skill is for a carved slab, 
at the ruling price.s, the equivalent of a wage of rupees a day. 
The apprentice, always a iiiembcr of the family, begins by simply 
watching continuously and with close attention the various stages 
in the w'ork of the master, then he i.s put to practice on pieces of 
waste wood, after which- he is promoted to the actual carving of 
inferior articles. He never actually assists the master, who never 
ev(m guides his boj'isli hand or shows him how to select and 
handle the tools ; ho learns simply from patient watching and 
imitation. 

Such is briefly the history and description of this interesting 
industrial art, in which My.sore claims a distinct pre-eininonce. 
But what is to be done to raise the carver’s work, hitherto con- 
fined to mere copyi.sm, to the true level of an art-manufacture? 
Selected specimens of their work have recently been exhibited at 
the Calcutta and Indian and (k>lonial Exhihition.s. These have 
been much admired and a stimulus to the demand for sandal-wood 
articles may be thereby created. The number of good carvers is, 
however, very limited ; a few of them have recently migrated to 
Cashmere to take service under the Maharaja of that I’rovince, 
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and some have obtained permanent employ under the Maharaja of 
Mysore, who takes an enlightened interest in their work, which 
it is his desire to foster and encourage. An enhanced demand is 
more likely to result in a deterioration of workmanship than in 
any advancement in style and design ; we will have quantity, not 
quality. The present families of carvers being so few, and appren- 
ticeship having to commence at a very early age, in order that the 
necessary delicacy of touch and manipulative skill may he acquired, 
il w’ould seem impossible to expect any extension of the best class 
of work or the attainment of any originality or variety in stylo 
without the direct intervention of the 8tate. What shape State 
help should take is the problem. There is no Art-School in 
Mysore, nor can recourse well be had to the Art-Schools of Iho 
IVesidcncy towns, for what w’ould be gained as regards designing 
by youths attending these institution." would be lost to them as 
regards the essential manual skill acquired by early and constant 
practice. The distribution amongst the families of carvers, of 
suitable modern designs and patterns, periodical local exhibitions, 
and money prizes may do something ; but it is doubtful whether 
anything short of the endow ment of a school to bo devoted entirely 
to this purpose, with the best of the carvers selected as masters 
and with lil)eral scholarshijis, will effect the revival of what appears 
to be a fast-decaying industry . — Lulian Engineering, 

(hiKOsoTiNG Timber. — At the January meeting of Civil En- 
gineers of Ireland, Mr. J. P. Griffith read a note ou creosoting 
wood-])aving sets. In it, tar acids are held to be comparatively 
Useless ; the exclusive use of heavy oils is advocated. Mr. Griffith 
endorses Boulton’s modification of Bethel’s process. It appears 
hopeless to expect any very good results from wood -paving capable 
of absorbing largo quantities of water. It is nevertheless contend- 
ed that efficient creosoting is of benefit, inasmuch as it removes a 
certain amount of moisture from the timber ; it coagulates albumen 
in it ; it fills the pores and fibrous passages with heavy creosote, 
which is not soluble in water or volatile at ordinary temperatures, 
and which, by its antiseptic properties, prevents decay caused by 
the fermentation or putrefaction of the organic constituents of the 
timber ; it renders wooden set practically constant in volume at 
all ordinary temperatures and in all weathers. Experiment goes 
to show that the coagulation of the albumen and the saturation of 
the wood with creosote will also strengthen the timber to support 
heavy loads, and assist in resisting the distortion or crushing of the 
fibres . — Indian Emjinecrimj, 
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Dung as MaNUHB. — The value of dung for the root-crop may be 
readily proved from the experiments undertaken at Uothamsted, 
and by results obtained by the Cirencester Chamber of Agricul- 
ture. The value of dung has been chiefly a[)praised upon its 
chemical ingredients, excluding carbon and moisture as useless, 
or, at best, as of little value ; but M, Doherain views the carbon as 
of a much higher importance than is usually attached to it. My 
own view of the importance of farm-yard dung is based upon a 
large number of qualities, which may be grouped as follows 

IaY. Its general composition, due to the fact that it contains 
all the necessary constituents of plant food. 

2nd, The fact that the food-materials are inorganic combi- 
nation, and therefore gradually liberated, in a fresh and 
easily appropriated state, for the use of growing plants. 

3rd, That it is a source of nitric acid. 

4i/i. That its nitrification is most active at the period of 
greatest plant-grow'th, and is arrested in cold weather, 

5l/i. That it is less liable to wash through the soil than arti- 
ficial nitrogenous manures. 

6t/i, That it is durable and permanently enriches a soil. 

7l/i, That it is cheaply produced on farms whore stock-feed- 
ing is profitably carried on. 

St/i, That it acts in all climates. 

That it acts on all soils. 

LO^A. That it acts on all crops, oven upon leguminous plants, 
which are very difficult to touch with any artificial com- 
bination of fertilizers^ 

So excellent i^ dung as a manure that when used in quantity 
and applied frequently no other manure can add to its effect. It 
has indeed been often seen that on dunged land application oven 
of such an excellent manure as superphosphate to a turnip crop 
has not resulted in any increase, and often in a positive decrease 
of the croj). We do not, however, believe that in such cases the 
superphosphate has been injurious. Such a result must be rather 
viewed as negative, and as brought out by the luxuriance of the 
crop on the parts not treated with superphosphate, than in any 
injury wrought by this fertilizer when it was applied. The weak- 
est point in dung seems to be that it cannot bo obtained in suffi- 
cient quantity for the requirements of a large farm. It may also 
he urged as an objection that when soils are deficient in special 
ingredients, as in phosphates, lime, or potash, a shorter and more 
direct means of remedying the evil is found in applications of 
phosphates, lime, or kuiriit. It would be unpardonable to deny the 
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groat value to farmers of artiBcial manures. Turnip husbandry 
could not be carried on without them, and corn crops are immedi- 
ately benefited by applications ot nitrate of soda. Farm-yard man- 
ure has of late years boon attacked as an expensive and wasteful 
manure, and if this is true, the whole su])orstructuro of the rela- 
tion of live stock to the fertility of land is de&troyed at a time when 
live stock is acknowledged to bo the mainstay of the farmer. M. 
Deherain's observations therefore come in as a useful addition to 
our views as to the value of dung, the lendency of his remarks be- 
ing to explain the peculiar importance which farmers attach to 
dung as the principal source of fertility in land. They are as 
follows : — 

1. A soil exhausted by cultivation is especially impoverished in 
organic matter, which results from the diminution of carbon that 
is met within it. 

2. That this diminution in the organic nature is particularly 
fatal to the resulting crops of beet-root and loguminose, but less to 
the cereals, especially oats. 

3. That this diminution in the crops cannot bo attributed to 
secondary causes, such as the loss of power to retsiin water, to pro- 
duce nitrates or carbonic acid. 

4. That in ofiect cultivating two beet-roots comparatively one 
in a soil rich in organic matter, the other in a poor soil but well 
provided with nitrates, phosphates and potash, the results have 
been in the proportions of 4’3 to 1. 

5. That it appears probable that the organic matter forms part 
of the nutriment of beet-root conjointly with the nitrates, phos- 
phates, &c., and that it is owing to its absence in lands impoverish- 
ed by cultivation without dung, that it is necessary to attribute 
the smallness of the yield that they furnish, when oven all the 
other elements are found in abundance. 

On the nitrogen question especially the experiments have been 
exceedingly striking and resuscitate Liebig’s views. — PBOrESSOU 
WiiiGHTsoN in Agricultural Gazette, 


The India-Rubber Market. — Advices from homo state that the 
rubber market in Brazil is liable to give out entirely, as the 
supply on hand is very small. Rubber has advanced from 2,200 
to 2,400 reis. The stock is 5,000,000 lbs. less than it was a year 
ago, showing that the consumption of rubber is exceeding the 
production. A good prospect for Burma and Malaya . — Indian 
Engineering, 
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Mysore Teak. — This wood, like Malabar teak, is several pounds 
heavier per cubic foot than Rangoon teak, and is found far more 
durable for ship-building purposes. It is not so long in the grain 
and consequently more difficult to work than Moulinein timber. 
Trees of enormous size are to be tound in Karkankota and Begur 
jungles, but those giants of the forest are not cut down, as the 
great thickness of the logs (10 feet in diameter) would prevent 
their removal. Godavari teak is inferior to both the Mysore and 
Burma . — Indian Engineering. 


Popular belief in the Avenqinq habits of Snakes. — A recent 
number of the China Revieio (Vol. xvii.. No. 3) contains a paper 
by Dr. Maegowan on the alleged avenging habits of the cobra in 
Indian and Chinese folk-lore. The belief in India is that a wounded 
cobra which escapes will sooner or later revenge itself on the 
man who has caused the injury, wherever be may go or whatever 
ho may do. Dr. Maegowan says that tlii^ Ixdief is prevalent in 
Indo-China and (Uiina as well as in India. But in (^hina there is 
also a strong prejudice against killing the cobra, le-^t its spirit 
should haunt the slayer ever after. Cobras, therefore, are shunned 
rather than pursued and attacked. ro})ular stories of the dire 
consequences of slaying them keep up tlu^ superstition : a high 
official who had killed one died soon aftcTwards of som(‘ mysterious 
disease, and the death is attribut(‘d to the slain snake ; again, the 
spirit of the snake enters into posv.C'^&ion of it> slayer, and em])loys 
the vocal organs of the latter in uttering imprecations on himself 
until death mercifully remove^ him. Dr. Maegow'an gives a largo 
number of stories of this character. A number of others reh^r to 
the retribution on snake-killer^ after tlieir own deaths. Gratitude, 
as well as vindictiveness, is ascribed to snakes, of which some 
characteristic stories arc given. In conclusion. Dr. Maegowan 
observes that the recently e'ltabli^hed vernacular press in (Miina 
furnishes inexhaustible stores of folk-lore. Paragraphs describ- 
ing popular superstitions, imj)Ossible occurrences, monstrosities 
and so forth, constitute a great portion of their matter.” In re- 
gard to snakes, the marvel is that any are killed at all in China, so 
many dreadful punishments are supposed to overtake their destroy- 
ers ; and, indeed, it is considered a work meriting favour here and 
hereafter to purchase captured snakes and liberate them. Never- 
theless, poisonous snakes are not numerous in China, probably 
because their presence is inconvenient to Chinese farmers, and 
they are therefore destroyed, folk-lore notwithstanding. — Nature. 
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NOTES ON THE UTILIZATION OF FORESTS. 

(^Continued from page 147.) 

CHAPTER III —FELLING AND CONVERSION. 

Iv utilizing a forest we mu^^t be guided by the evtent of the use- 
fulness and value of tbo produce it yields, and, so long as no 
injury accrues therefrom to the producti^e powers of the forest, 
also by the condition and demand of the market. As the circum- 
stances of the market are very different according to the nature of 
the district and to the local manners and customs, these require to 
be very carefully studied. 

In the present chapter we will study the following points : — 

I. — Organisation of labour. 

II. — Agency by which vrork is carried out. 

III. — Tools employed in felling and conversion. 

IV. — Season for felling and conversion in the forest* 

V.— Felling. 

VI. — Conversion. 

VIL — Seasoning and stacking. 

Section I. — Organisation of labour. 

The prodoctivenoss of any industry is in direct proportion to the 
^mfficiency, competence, and organisation of the labour engaged in 
it. In the case of forests tho efficiency of the labour employed in 
realising its nrid not only determines the extent to which t|je 
products taisSd out satisfy the requirements of the market, but 
also influeniies the amount of outturn in money as well in produce, 
and not unfrequently even the success of the treatment adopted. 
The men must be tractable, sober, industrious, strong, hardy, and 
enduring, inured to the climate, accustomed to life in tho forests, 
and thoroughly skilful in the use of tboir tool‘d. India has this 

2 « 
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great advantage over motst other countries in that its labouring 
population being almost purely agricultural, nearly everyone from 
his boyhood is more or les^^ expert with the uxo. 

The best men to get, if they are otherwise suitable, are those 
living inside or immediately round the forests. Such people are 
from their childhood aeciistomed to a forest life, are not afraid oi 
wild beasts or the climate, know the trees and their characteris- 
tics, and, from long familiarity with the place, take an interest 
and often a pride in the welfare of the forest to which imported 
men cannot but be stranger^. Morcovc^r, they are available at 
any moment during the <lack sea'^on for agriculture, and are hence 
also not so costly as import(‘(l labour. If ^iu*li men can always 
look forward to ha\ing remunerati\(‘ work to do during the time 
they are not engaged in theii fields, they associate them solves cor- 
dially with the fore-t estiblishment and become a *ery eff(*ctiv(* 
addition thereto for the generil conservancy and protection of th(‘ 
forest. Asa rule*, tie* aboriginal tribes, such as the CJonds, Bhils, 
Sonthals, &c , are the best ad ipted for lb(‘ purpose ; they are not 
only most amenalilo to discipline an 1 control, but, dejxmding to 
a very goat extent tor th(‘ir livelihood on tlie pr()dac(‘ of the forests 
and on the work therein, tli(‘V an» aKo nioro willing and e\p(*rt 
workmen. The effectivene''S ami cluMpnesH of local l.ibour is sin- 
gularly increased fiy according to the ])(*(>[)le who c*ome to work 
small privileges which eost tli(*o\\u<M* ot th(*tore*'t littleor nothing, 
such as grazing for a limited niiinher ot cattle, removal ot a few 
licad-loads of firewood, and minor pruiliice, either free or at 
nominal rate-'. 

An indispensable couilition tor a sufficiontly numerous body ol 
well-trained wooiliiicn is regularity and continuity of annually re- 
curring work ; but with local labour available, sudden unforeseen 
demand^' for mere axe-men can neatly always he met without ditti- 
culty. It is, however, otherwise when sawing work has to be done, 
knowledge of the n^-e of the saw being, from caste prejudices, prac- 
tically con tilled to tlie carpenter class. Hence a body of local 
sawyers jcannot ho trained and mainhiined without regular annual 
work. 

In case local workjx'oplc are w'anting or arc inso^cient, labour 
nTuflt be imported. Ji it is possible to get the new men to settle 
down with their families permanently in the locality, this should be 
done, otherwise inefficient men will have to be employed or a heavy 
compensation, in the shape of high wages, mubt b<* paid to good 
men for the journey to and tro. and for long absence from their 
homes, especially if they aie townspeople. Anothei great drawback 
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inscp’irably connected with imported labour, unless work is steady 
and continuous and on a sufficiently lar^^e scale, is the difficulty and 
sometimes impossibility of obtaining it in adequate quantity. 

Whether the labour is local or imported, the men may be paid 
either by the day {dailjf labour) or by piece-work. The latter sys- 
tt'in has always this advantage, that it is eheapcM* —often very much 
i heapor ; on the other hand, as it holds out a tcm[)tatioii to work 
hurriedly, its rosult?. are notalway.s satisfactory. Moreover, it can 
be adopted only when the quantity and quality of tlie work turned 
4nit can be rigidly tested and gauged. The cutting back of coppice 
and the execution of cleanings and thinning" are best done by daily 
labour. 

Whetlier the men ai o paid by the day or by the amount of w’ork 
done, they should be divided into gangs, each under a headman or 
master-workman elected by the gang and approved of by the em- 
ployer. The headman should, in the case of daily labour, be paid 
somewhat higher wages than the re"t of the gang, and he should be 
n*sponsible for all his men. The gangs should be just large enough 
to be within the control of a single man ; and hence it ehould also 
not he too small or ther(‘ ns ill be ssuste of power. 

The amount of work to h(‘ done ssill often vary above a certain 
known minimum. This minimum will fix the y rmanent strength 
of ihc comliined gang", and for any work above this minimum occa- 
sional workmen must he eiujfloyeil, Thes(‘ occasional men are best 
di"tril)uted amongst the existing gangland not organised into sepa- 
rate gangs — ajdaii that will obtain from eaeb headman th« greatest 
amount of useful n<*ss of liicdi he is eapahle, and keep up every 
gang at its highest point of effieieney, by making the new men 
work shlo by with tho"e wdio have been accustomed to it, 

and by enabling the employer to get rid of inferior men without 
weakening or breaking uj) his gangs. 

No organisation can be successful unless there exists a definite 
set of working rules, whioh prescrilie the working hours and days, 
the kind of work to he done, the rates to ho paid, the inode and 
days of payment, the cddigatioiis of the workmen, the punishments 
to ho inflietod for infringement of those obligations, and the special 
concessions, if any, accorded by the cmpio 3 ’'er during good behavi- 
our or under certain specified circumstance". Under the head of 
obligations of the men, enter, among other things connected directly 
with their w^ork, the following matters ; — Their camping grounds 
or villages, as the case may he, sanitary arrangements, abstention 
from avoidable injiirv to the forest or forest area, immediate report 
of injury by otbi'rs, liability to be called out to extinguish lorest tires. 
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or to help the establishment in tracking and arresting offenders, 
and so on. The punishments may take the form either of forfeiture 
of wages earned or of longer hours, or of curtailment of privileges. 
Moreover, certain cases of infringement of the prescribed obligations 
may bo punishable under the forest or other law. Among ncces* 
sary concessions due from the employer are payments to sick men, 
especially sufferers from accidents; advances under certain circum- 
stances; special rewards for extra good work; arranging for sup- 
plies of food ifUtherwiso unobtainable, even to the extent of bearing 
part or whole of the cost of carriage ; concessions of timber and 
grass for building huts for the men, and of firewood for cooking or 
warming purjmses. In the case of large operations giving steady 
employment all the year round, the employer may establish villages 
for his workpeople and their families, granting each family or house- 
hold some land for cnltivaticn at low rents and the privilege of 
grazing, free or at special rates, a fixed numljer of cattle. Further- 
more, ho may raise and maintain a Provident Fund, to which each 
workman will be bound to contribute, and be may establish primary 
schools. 

Section II. — Agency by which work is to re carried out. 

The work of felling and conversion may be carried out either by 
direct agency of the owner of the fore.^'t (departmental agency ns 
it is called in the case of the State being the owner) or by the pur- 
chaser of the standing produce. The former method is obviously the 
one which offers the hot guarantee of effectiveness from the point of 
view of conservancy and treatment, if Well organised under the 
direction and supervision of experienced, energetic, and honest 
men who are in close and constant touch with the fluctuating affairs 
of tlie market. The system also saves to the owner a part or the 
whole of the profits that would otherwise fall to the wholesale 
purchaser of the standing unconverted material. This is especially 
true in the case of the private owner, who gives his personal atten- 
tion to the working of his forests. 

In the case, however, of State forests or of forests belonging to 
corporate bodies, the entire directing and supervising agency is ne- 
ces.^arily hired, and hence the requisite industrial activity and zeal is 
nearly always wanting, and even if they are present, the inevitable 
red tape, with its attendant hundred checks and ceaseless circumlo- 
cutions, kills all initiative, damps ardour, and renders the working 
agency at best but a sluggish machine. Moreover, corruption not 
unfreqiiently eats into profits, and may even make a possible paying 
forest a losing or unworkable concern. Lastly, owing to the 
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peculiar constitution of tho departments which together comprise 
what we call the Government, favouritism (for those who confer 
appointments have no private interests at stake), and the essentially 
permanent nature of service in any of those departments (except 
in the case of notorious dishonesty or gross incompetence or care- 
lessness), unsuitable men, contrary to the custom of private mana- 
gers or proprietors, are retained and entrusted with important 
duties and largo powers, which they exercise to tho detriment of 
the State. Hence the economical superiority of St^e over private 
agency in felling and conversion operations is more often apparent 
than real, especially in a country of almost pure officialism such 
as India is. 

In any case, private agency alone can be resorted to (1) when 
the money returns are not expected to cover tho cost of felling 
and conversion, except in the few instances when the State may 
have to work at a loss in order to open the way to private enter- 
prise ; or (2) when only a few scattered trees possessing special 
characters and hence commanding specially high prices can 'be 
sold ; or (3) when the annual coupe is divided into small lots 
either for convenience of supply, or because, owing to the poverty 
of the district, large and wealthy dealers do not exist ; or (4) 
when the trees are surrendered to right-holder< ; or (5) when 
the establishment is too weak to undertake anything beyond 
merely seeing that the forest suffers no harm from the felling and 
conversion operations ; or (b ) when the consumers in the immediate 
neighbourhood of tlie forests are so poor that they require only 
small quantities of firewood and small timber, which, from not 
being able to pay others, they must cut and convert themselves. 

On the other hand, the agency of the owner alone can be em- 
ployed in cleanings and thinnings, since in both these operations 
the selection of tho stems to be cut and their removal must proceed 
pari paasu with one another. In after-fellings also, when serious 
damage is to bo feared for the new generation, private agency 
should, as far as possible, be avoided for tho felling and rough 
conversion of the trees. 

SiiCTioN III. — Tools employed in felling and conversion. 

Those tools, according to tho purpose for which they are used, 
are — 

For cutting down sapliiigH and i llilUlotokR (Fig. 18), light axes 
small poles, ... ... ... | (Fig. 

For cutting down trees above! Felling axes (fig. 20), cross-cut 
the ground, ... ... ... t ^aws (Ftgs, 33, 34, and 37). 
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For directing the fall of trees, 


! Felling axes {Fig, 20), grubbing 

■cn..j»k V;,' 45), .India.., 

derricks, winches. 

r Chains, levers (Figs. 43 and 46), 
For directing the fall of trees,/ the screw-jack (Fig* 45), thrust- 

I pole (Fig, 44). 

For lopping and topping and f Felling axes (Fig. 20 ), cross-cut 

logging, ... .. ... \ SAWS (Figs. 33, 34, 37, and .39) 

^ . ... ,1 r Bill -hooks (Fig. 18), light axes 

For dressuig or c.itt.ng up small . . 33 ^ 

1 {Fig. 38). 

For splitting r‘lAV4ir'’ 

For moving logs, ... ... Levers (Fig. 47). 

For dressing or rough-hewi..g ) Tri,„mi„g axes (Fig. 22). 
logs, ... ... ... J 

For converting logs, ... ... Saws (F'^igs 34, 35, and 36). 

It will be mojjt convenient to d<‘.scribc the various implements 
in the (bllowiiig order : — (1) bill-lxjoks, (2) axes of all kind.s, (3) 
^.'lw^, (4) other grubbing tool.s, (o) tool.s for directing the fall of 
trees, and ((>) other tools. 

Article 1.— Bill-hooks. 

The most suitable forms of this tool are represented in Fig, 18."^ 
Bill-hooks are used principally for cutting down thin .stems, which 


Fig. 18. 



* Information regarding “dahs” nned in Hiinna and North-East India w 
wanting and would be gratefully received. 
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cannot stand the shock of an ordinary axe, and for trimming off 
small branches and preparing faggot wood. They require less 
room to swing than axes, and are therefore more convenient to use 
in dense young growth ; but in the exploitation of bamboo clum]>s 
their short handle and long blade are not so suitable as light one- 
hand axes to be described lower down. 

Article 2. — Axes. 

All axes agree in consisting of a head^ in the eye of which one 
end of the handle or haft is fixed. The portion of the head from 
the cutting edge to the eye is called the hlads^ that on the opposite 
side being the hax'k of the axe. The head may be entirely of steel, 
or of iron edged with steel (the more usual case, as steel is quite 
unnecessary except at the edge). The temper of the edge must 
he exactly suited to the hardness of the w ood to be cut. If the 
steel is too highly tenip(*red, it will break ; if not sufficiently 
tempered, the edge will be turned. Soft-wooded trees require a 
higher temper than hard-woodod trees. 


1. The felling axe. 

Action of the axe. — The action of an axe is to to cvurU^ 
and to shear. The severing and shearing actions are in direct 
proportion to the sharpness of the edge and the thinness of the 
blade combined, while the crushing action is in inverse proportion 
U) the same. When an axe is driven at right angles to the fibres, 
there is no shearing action at aH, only severing and crushing ; but 
Fig. 19 . when the blow is delivered obliquely, all three 
actions bike place and the axe produces its greatest 
effect. Another reason why the obliquely driven 
axe penetrates further is that the lower lip of the* 
wound it makes (see a in Fig. 19), bends easily 
downwards and thus widens the gape, so as to 
allow the blade to continue its onward motion ; 
whereas when the cut is perpendicular to the axis 
of the tree, the severed fibres have to be crushed 
away longitudinally to produce a wider opening 
for the entry of the thicker hind portion of the blade into th(^ 
wound. 

Weight of the axe-heap. — This of course depends to some 
extent on the strength of the axe-man, but it is essentially regulat- 
ed by the degree of hardness of the wood to be cut and the size 
of the tree to bo felled. The softer the wood, the more easily are 
the fibres crushed anil displaced, and, as a rule, also separated from 
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one another, whereas in hard wood the axe can do very little crush- 
ing and comparatively little splitting, and must hence act chiefly 
by severing. Hence hard woods require a lighter and thinner- 
bladed axe than soft woods. Very light thin-bladed axes must 
be used with small poles and saplings in coppice fellings to save 
the roots from violent shocks and consequent rupture, and also 
whenever the stem is so thin and pliant as to yield before the blow 
from a heavier axe. Thus the weight of the felling axo for any- 
thing above small poles varies from to 3^ lbs., the latter limit 
being attained in the conifer forests of the Himalayas. For a 
stem having a greater diameter than 6 inches the weight of the 
axe should not be less than 2 lbs. For the special case of thin 
yielding stems and of small poles in coppice fellings the weight 
should be about 1 lb. more or lea^. 

Shape of the head. — The shape of the axe-head is extremely 
varied, especially in India, where no machinery is employed in the 
manufacture and the smith follows his own sweet will so long ns 
the product of his handiwork bears a general resemblance to the 
model he is imitating. Information on this point is, therefore, 
very scanty, and hence in Fig. 20 below only a few good patterns 
of axe-heads used in India are reproduced. 


Fig. 20. 



Some good Indian /cUi eg axet (^ath original tize). Af Fimar pattern 
to 8 lb».). Amrittar pattern ( up to 3^ lU.). C, tmd B, North-West 
himalayat (up to 8t Ibt.). Cfond pattern (up to 2| 
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In «iomo axes the cutting edge forms a perfectly straight line, 
but a slight curve i^ always to be recommended : firstly ^ because 
in a straight edge there is risk of the nearer corner striking the 
wood first and breaking off, where.is, when the edg(‘ is cur\ed, tho 
middle of the curve, which is the stroiig<‘st portion of the edge, 
always strikes and enters the wood first, and is followed by the rest 
of the edge ; and, becan^e, a^ a consequence of this last 

mentioned fact, a curv(‘J edgo penetrates deeper. 

The width of the edge will depend on the hardness of the wood. 
The harder the wood is, tlie narrower iiiiist be the blade, in order to 
secure effective ])onetration. 

In every good felling axe the weight should bo accumulated prin- 
cipally just in trout of the e>e, -^o as to gi\e it as much steadiness 
a^ possible in the stroke. Such a disposition of the weight also per- 
mits of the face^ of the blade being made slightly concave or at least 
perfocdly straight. Tliis fact is of no slight importance, with re- 
spect to penetratiie power, in our Indian axes, as otherwise, the 
e}(‘ being circular, the blade would taptu dowm too abruptly. 

Tho eye may he eitlu'r circular or oval (tho narrower extremity 
being directed towards the cdg<‘). The opening ot the eye is not 
tho same throughout, hut i> v\i<lest at the tiirther end in order to 
prevent the head from slipping ofl tho handle. An o\aI eye {Fuj* 



FAhnq arc with o^al eye and evritd handU {yh oriqinal ttizr) 

21) secures gn*ater rigidity for the handle, distributes the weight 
properly by enabling an even taper to he maintained, and, as shown 
in the next paragraph, also enables the axe-man to deliver a steadier 
stroke. Per ronint, it has two disadvantages as compared with a 
circular eye : the handle requires Mime skill to prepare, and as it 
must be put into the c>e by the lower extriMiiity, it can bo fixed 
tight only by means of a wedge driven into a slit, which is obviously 
a source of weakness, and from which the wedge has a constant 
tendency to slip out. In India the eye is always circular. 

The handle. — A ccording a> the eye is circular or oval, the 
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whole of the handle is round or the lower quarter or fifth of it is 
flat. In the latter case the woodman, having flat surfaces to feel 
with his right hand (with which he directs the blow and which he 
Slides down to near his loft hand as the axe descends) can aim a 
much steadier blow than when a completely cylindrical object, the 
feel of which is the same whatever its position is, slips through 
bis hand. An oval section near the axe-head also gives the handle 
greater dimension parallel to the blade, just where greatest trans- 
verse strength is required. Lastly, and this is a matter of prime 
importance, a round handle is liable to work round in the eye and 
thus destroy the entire effect of a stroke, besides possibly causing 
the edge to be turned or broken. On the other hand, a round 
handle is easily obtained, being merely a straight branch or stem 
or solid culm, the lower end of which is just too thick to ]>as9 
through the eye (if it is a hard knot, so much the hotter), and 
on this account requires no \v(‘dging at all to keep it in place. 

The handle is usually straight — in India always so — but a handle 
of the shape represented in Fig, 21 give^ the axo-nmn a bettor 
grip w’ith bis left hand and is easier for his right hand. 

The length of the handle varies from 2.^ to feet. For very 
hard woods it should not exceed 3 feet. 

In round bandies the fibres at the thick end are apt to got 
crushed in the eye, eventually allowing the h(‘ad to slip off. This 
is effectually ])revented by protecting the last inch or so of the 
handle with a strip or tvs'o of thin sheet iron or copper, which gets 
jammed between the wood and the iron head and rendcTS any 
movem(‘nt of tli(5 latter impossible. 

Information regarding the best w’oods for axe handles is w'ant- 
ing. In (Vntral India and in the plains of North-Western India 
species of Grpwin^ Zizgplms .htjuha^ and Detulrora/aitnis strictus are 
chiefly used. In th(‘ North- AVcst Himalayas Cutonrasier hari/larli^ 
furnishes handles that last up to two and even three years. 

(7o he continued). 


13UAND1S nilZE FUND. 

It has been decided, at the suggestion of Sir Dietrich Brandis, to 
utilize the annual income of the above fund for the payment of hono- 
raria to any past or present student of the Debra Diin or any other 
Forest School in India who contributes original articles in English to 
the ** Indian Forester.” 
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Sylviculture and kindred subjects are proposed as the subjects of 
articles to be sent in under this notice ; but to give a general idea of the 
style of notes or articles which, it ia hoped, will be sent in, an extract 
from a recent letter froth Sir D. Brandis is published. 

As examples of the kind of contributions which Forest Bangers 
and others educated at the Forest School might contribute, I may 
perhaps, among others, instance the following articles: — * Semla Gum 
in Dehra Ddn,’ by Karima Nidhan Mukerji, 1S8G, page 113 ; ‘ A High 
Forest of Quercus Dilatata^' by Vagrant, 1887, page 124 ; * Sissu-plaut- 
iug in the Gorakhpur Forests/ 1887, page 213; ‘ A Note on Quercus 
t^emecarpifoUa,' by N. Hearle, 1887, page 318 ; ^ Teak Sowings in 
Flowered Bamboo Forests/ by T. H. A., 1887, page 512; ‘ Notes on 
the Chindwiii, Upper Burma/ by H. S., 1887, page 546; and Mr. 
McDonell’s excellent observations regarding the time which deodar 
seeds take to ripen. 

I would suggest that in articles on subjects like these authors should, 
as much as possible, coniine themselves to a curetiil statement of facts. 
There are many matters connected with the life-history of Indian forest 
trees which have cither not yet been published or regarding which 
the published accounts are inaccurate or imperfect. On these matters 
a record of accurate observations would be most interesting. Again, 
descriptions of small, particularly instructive forest tracts or an account 
of successful cultural operations would be most valuable, and the labour 
of putting an account of such matters together for the “Forester** 
would be most useful to the writer hiiiiBelf. Complete accounts of 
the growing stock in some of the larger pluiltations of known age, 
giving measurements of the trees of the diilerent classes and the account 
of timber produced per aero would constitute important contributions 
to Indian Sylviculture. An account of the growing slock on narrow 
cleared belts, which were nmdoby Captain AVood in Oudh some 20)ears 
ago, or an account of the results of other sylvicultural operations, 
would lend to throw light upon many matters not yet sufficiently under- 
stood. The results of the elForts made to secure natural reproduction 
of the karshu, the Himalayan spruce and silver tir, are cases in point.'* 

Notes or articles, which, as a rule, should not contain less matter 
than one page ot the “ Indian Forester,** should be sent to the Hono- 
rary Editor, who will decide on the fitness of the paper for publication, 
and if he accepts it, he w'ill arrange for early payment. 

The amount payable will depend on the value of the information 
furnished and on the extent to which the article will require “ editing ’* 
before being published. Contributions of Jess than one page will be 
accepted only if they contain important facts concerning tlie life-his- 
tory or treatment of the principal Indian species. 

Articles or notes should be written on one side of the paper only 
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and should be signed with the name or initials of the writer. If not 
signed with the real name for publication, writers must note their 
names to the Honorary Editor for purposes of identification. Lists of 
articles accepted and honoraria awarded from the Brandis Fund will 
be published in the June and December numbers oi the “Indian 
Forester.** 

Gamp, via Dehha Dun, 1 C. Bagsiiawb, 

24th May^ 1890, j Offg, Director^ Forest School, 

THE FOREST GARDEN OF THE tJNlVEUSITY OF 
GIESSEN. 

Those of the old Cooper’s Hill Forest stud#‘nts who had the 
good fortune of vi>iting on their Gorman tour in 1888 and 1881) 
the University of Gie^^en, and of M»(‘ing, under the excellent 
guidance of Professor lle>s, something of tlie forests in that part 
of Hesse Darmstadt, will remember the forest garden of the 
University at the foot of the Seheihenberg. That garden, 17 
acres in extent, is one of the most useful iii>titutions to faeilitato 
the study of forestry by beginners with which 1 am acquainted. 
Not only are the different indigenous and sonu‘ of the most useful 
exotic forest trees given there in single specimens and groups, but 
there is also a large number of sample plots which illustrate on a 
small scale the result of different methods of treatment of pure 
and mixed woods. 

Dr. Hess has just published a new and greatly augmented edition * 
of bis guide to this forest garden, with plan and a number of 
statistical tables. He tells me that the price ol’ a copy is 1*60 
mark. In case any of those Indian Forest Offtcors who have 
visited the garden should wish to have co[)ios, Dr. Hess will, I feel 
sure, bo glad to arrange for the needful number of copies to be sent 
out by the publisher. It would simplify matters if one of those 
gentlemen who want copies was to write to Professor Hess and do 
the needful. 

Tirschrnreuth, Bavaria, \ D. Brandis. 

13th May^ 1890. / 


PITWOOD USED IN THE WARORA COAL MINES. 

At page 39 of the “Indian Forester” for January — March I 
find a small mistake, which it may be worth while correcting. It 
is said there that “ at Warora iron-wood bus been found to answer 
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best from among the woods growing in the district, but as it is 
scarce, Pterocarpus Marmpium is now exclusively usedP 

This is not, however, the cubC, as the woods found to answer 
best tor pit props at Warora are Tenninalia tomentosa and Dios- 
pyros Melanoxylou, These woods have boon in use for a number 
of years, and are well liked by the colliery authorities. Last year 
it was proposed to experiment with other woods, as the supply 
of both Tenuinalia ionu^niofta and JJiospyros Melanoxylon at rea- 
sonable distances from the colliery was g(‘tting somewhat scarce. 
A number of wood'? wore 'supplied, bet they were unfortunately 
cut at a w'roiig time of the year, so that the results obtained 
were not fair. However, from the wood" >ent as an (»\pcriineiit, 
Tennlnaliu Merira vva^ very well reported on as being an excel- 
lent w'ood for prop" in the colliery. 

1 am going to cut a number of kinds of wood during the com- 
ing rains for pit props at Warora, and will send you the results as 
soon as I receive them. 

1 quote below the Mining Engineer’s report on the props of 
different kind's of wood supplied last }ear. You might care to 
have it, as it is interesting. 

A. E. Lovvrie, 

Divisional Forest 

Fhanda Division^ C. P, 
No. 1, Rohan (Soyrnida febnjuga), 

“ Only 13 of these props were received, and they were too large in 
girth. They were slightly worm-eaten, and seemed as if they would 
split. As 13 is too small a number to make a satistactory trial with, 
1 would rocominend that 200 more be got.” 

No. 2, Bhirra ( Chloroxylon Swieteuia ), 

“71 of these props were received. The greater number of them were 
used in the * Broken ’ workings and were found suitable. Tliose of the 
props, however, which were placed in the * Return ’ near No. C Pit are 
so worm-eaten that 1 cannot as yet recommend that they be used in the 
pit. If, however, the Forest Department can supply us with this kind of 
props in better condition, 1 would suggest that 200 more be got for 
further trial.” 


No. 3, Kate or Kasei ( Uridelia retusj), • 

“ Only 11 of these props were received. They were of the right size, 
and they looked as if they would do for pit props. They are, however, 
very much fungus and worm-eaten ; the number received is too small 
for a satisfactory trial, and 1 would recommend that the Forest De])art- 
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ment be asked to send us 100 more of those props, if thej can supply 
them in good condition.” 

No. 4, Mokha (Schrehera smetenioides)* 

“ 54 of these props were received. They are very short in the grain, 
and I do not think will stand much weight. A few of these props 
which wore placed in the * Return’ are not’at all worm-eaten ; the re- 
mainder have to be tried in the ^ Broken.* 50 more might be got for 
trial.” 

No. 5, Hiwar or Riaj ( Acacia leucophlosa), 

“ Only one of these props was received, and this was too large in girth. 
It was fairly straight, but was very much worm-eaten, I would suggest 
that another 200 be sent in for trial.” 

No. G, Sirras ( Alhizzia Lebhek). 

“ Only G of these props were received, which were not very straight 
and slightly worm-eaten ; they arc standing fairly well down the pit. 
Other 200 of these might be got for trial.” 

No. 7, Kent ( Alhizzia procera ). 

“ 14 of these were sent in, but they were not taken over, as they were 
so worm-eaten. Other 50 of these might be got fui trial.” 

No. 8 , Bihara ( Terminalia heUnra). 

Bihara is a soft wood, lighter than Tendii and easier to cut. 

“ The props received were worm-eaten on the outside, but were good 
in the inside. Perhaps if they were cut at the proper time the worms 
would not attack them, 

“ Bihara props will probably not last as long as Tendu. A trial is being 
made to see how long it will be before they begin to get rotten and 
rofi^uire renewal. Aa, however, the props in the * Broken ’ get lost before 
they decay, the Bihara props will, in this respect, answer our purpose 
equally as well as Tendu for the * Broken.’ 

“ The props we tried did all the work that was required of them. One 
Bihara prop spread out at the foot, hut we have had Tendu props do 
this where there has been great weight on them,” 


TIMBER USED IN PAVING STREETS. 

In Notes on the Utilization of Forests,” page 35, Vol. XVI. of 
the Indian Forester,” I find it stated, in alluding to the use of 
wood blocks for pavement, tliat “ woods used for tlii.s purpose must 
be hard and tough, besides being as durable as possible.” If this 
dictum bo correct, then 1 am afraid that the practice in London 
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is wrong, for I think I am correct in stating that now at least the 
only wood used for paving is conifer — whether pine or fir I forget. 

When last in London I had daily opportunity of seeing the 
working of the tiatfic in Trafalgar Scpiare and West Strand, near 
Charing Cross, and how quickly the wood pa\ement wore down 
under it, and how constantly repair was neee^‘'ary. Evidently the 
foundation was imperfect, and depressions and dangerous holes 
were constantly forming on the surface. But also the formation 
after every shower of greasy mud — a mixture, 1 presume, of woody 
fibre, crushed gravel, and horse-droppings — showed that the pave- 
ment rapidly wore down, as much, I believe, bv tbo action of horscv- 
shoes as by tbo crumbing and grinding of wdieeL. When this 
mud w’as not thoroughly wet and made Muni-li(|uid, traction was a 
matter of great ditfieulty, especially on the steep incline leading 
eastward into the Strand, and aKo at starting everywhere, although 
gravel was fr<‘ely sprinkled on the roadway. The struggles of the 
oniniluis hor'^es were painful to witness, and they and other 
hordes were continually going down. 

Asphalte, which also is commonly used in Lon^lon, is very good 
wh(*n dry or very w^et ; but it aKo gets vorv greasy, and as it is 
perfectly smooth, it affords no foothold to borse-^. Going dowm- 
hill a carriage without a brake can with diftieuby be stopped, and 
horses seem to lose their nerve when a flight shower tails on the 
asphalte. However accustomed they get to this state of things, 
thov' are never safe from falling or slipping up ; but some horses 
seem to get expert, and when pulled up going dowm an incline, 
bring tludr feet together under them and slide till the friction 
tells. I have seen a hansom cah-horso thus slide for 30 or 40 
feet down hill, without falling, before he could stop. Going nj>- 
hill a hors(*’s fore feet cannot bite on a smooth greasy surface, and 
where his hind feet also slip, down ho comes on his knees. As- 
jdialte, I mav’^ remark, though almost noiseless under the wheels 
of a well-built carriage, resounds loudly to the tramp of a hollow- 
hoofed horse, while on wood pavement, espeeially if it be out of 
order, wheels make a considerable rumbling, though a horse’s 
tread is comparatively unheard. 

Seeing and hearing all this while in London, I could not help often 
thinking of what could he done to produce a better pav^omeiit than 
oitlior wood or asphalte. A pavement of stone blocks is of course 
better than either, but the noi^e in the crowded narrow streets of 
London has led to their disuse. On going to Edinburgh, where 
stone sots ” prevail, the noise that a vehicle makes as compared 
^ith what we have been accustomed to in Loudon is startling ; 
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but the streets there are wider and the traffic much less than in 

London. 

What I heard from a casual acquaintance as to the latest 
practice in America gave me a clue. I have seen no account 
of this in print, not even in some articltis 1 lately read in an 
Indian Engineering paper on tlio paving of American streets ; and 
as it and the plan I have to suggest relate to a method of using 
timber, I think mention of them will not i)o out of ])lace in the 
“ Indian Forester.” I was told that wood pavement is now made 
by setting pine planks, about an inch in thickness and cut to the 
cross-profile of the road, on edge, with intervals filled up witli 
fine concrete or mortar grouting. It is a modification of this 
plan which, I think, would meet the case of London. Planks arc 
better than blocks for two reasons ; firsts because of tlndr longer 
bearing on the substructure, and bccauso th(‘y present much fewer 
joints parallel with the direction of the traffic, and they cannot tilt 
up or sink as individual blocdcs do, and ^(> pioducc holes such as I 
observ(‘(l about (ffiaring (Voss ; and, .srrenr/, beeau>o th(^ more 
adjacent joints of a plank-on-(Mlge roadvsay give a b(‘tter foothold 
to horses. But still such a roadway must get very greasy. My 
idea is that the spaces between the ])lanks might be filled up only, 
sav, half way with mortar or fine concrete, or with j)lanks of half 
width, and that above tluit, up to tin* surfac(‘, might bo substituted 
rough slatos-on-edge, or chips and shivers of stone^, either such as 
can be found in a quarry or stone cntt(*r\ yard, or mad(‘ specially 
from some siiihible stone wbieli would split readily to the required 
thickness. The clo^e joints of such a roadway would give footing 
to liorses ; anti while the ^tonc'^ would prot<*ct the edg(‘s of the 
planks, the wheels would probably grind tiown the edges of the 
slates or slabs fast enough to prevent th(* roatl Ixdng too rough. 
And probably no s])reading of gravel would h(‘ nu|uired, as the 
dehrlfi of the slates or stones would serve that purpose. 

Mussoorte, ) 

19th May, 1890. | (\ W. Hope. 


THE SOCIAL POSITION OF FOREST OFFICERS. 

Why is it, I wonder, that a Forest Officer Ixdow the rank of Con- 
servator has 110 place in tiie Precedence List ? Why should he he 
liable to be ranked below the last joined civilian or subalt(‘rn ? A 
Forest Officer holds a certain position, and it would be a had thing for 
the service if he did not keep up and value that position. There- 
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fore, in a country like India, where precedence is thought so much 
of, his proper place should be given him in the list. Probably the 
omission to do so was an oversight, and it only requires to be 
brought to notice to be set right. 

20th May^ 1890, Precedence. 

Strange to say, after writing to you yesterday, I heard of an 
authentic case of a Deputy Conservator of Forests having been 
ranked at a social gathering below an Extra Assistant C^ommis- 
sioner. It is not necessary to mention names. The next step would 
be to place us below Tehsildars — not a long step either from 
Extra Assistant Commissioner to Tehsildar, as they are both drawn 
from the same classes. I am an easy-going man myself, but I 
am afraid if a host treated me like this I could not take it meekly, 
but should wish him good evening and retire to an extempore 
tin dinner by myself. 

The fact that such a tiling has occurred shows that our rank 
requires official recognition, unless Government wishes the depart- 
ment to take a lower tone. 1 trust Conservator-* will try to got the 
matter righted. 

21st 1890, Precedence. 

Editor’s Note. — In onr issue for January 18S‘J we dii«ctt5sed this question 
in connection with the concession to District Superintendents of Police, 1st and 
2n(l ^nuies, of a place in the Warrant of Precedence, We thoui;ht that wo had 
only to set the ball rolling; to brinjf forward a number of Forest Officers to 
continue the p^itation. Let every Forester remember and act on the old pro- 
verb, that God will help only those ivho help themselves. Experience has proved 
that Conservators, happy in their own good fortune, will not move in the matter 
on their own initiative. Hence Deputy and Assistant Conservators must for once 
rouse themselves up from the lethargy into which hard work and bad prospects 
have plunged them, and endeavour to move the Government to do them at lost a 
small act of tardy justice. 


The Tempbratfre of the Ground. — At Calcutta the soil is, on 
the average, 2*7® hotter than the air, at Allahabad 2*4® hotter, at 
Jeypore (whore the soil on which the instrument is placed is al- 
most pure sand) 5*8® hotter, at Lahore 6*(>° hotter. — Indian Me^ 
teoroloyical Report, 

2 K 
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BOUan DRAFT OF A MANUAL OF INDIAN SYLVI- 
CULTURE, PART L, GENERAL PRINCIPLES. 

By E. E. Fernandez, Dehra Dun. 

On a visit wliioh Mr. Fishor was good enough to pay me a sliort 
time ago, ho drew iny attention to tho circumstance that no notice 
had yet appeared of* Mr. Fernan(iez\s Hand-book of* Sylviculture. 
When I received a copy of tld'* work, nearly two years ago, 1 fully 
expected that some one from among the distinguished and experi- 
enced Forest Officer" in India would review it in the “ Iiidiaa For- 
ester.” As this has not been the case, 1 may perhaps \cnture to 
offer some of tliose remarks which occurred to me w'hen reading il. 

The author himself doC" not claim any literary merit for his 
book. Ho designates it as a collection of rough notes, wdiicli 
he put together for the purpose of his lectures at the Forest 
School. Perhaps, therefore, no re\i<*w of this publication in the 
ordinary sen^e of the term was called for. All I intend doing on the 
pre"ent occasion is to say a few' words regarding certain chapters 
which appeared to me specially interesting. 

The remarks made by ]\Ir. Fernandez concerning tho struggle 
for existence in a forest crop, the gregariousness of some and 
the sporadic occurrence of other species, merit attentive study not 
only by Indian, but also by European, P^oresters. The struggle fur 
existence lie treats under four heads. 

The first ease considered })y him is that of a pure crop compos<^d 
of individuals of one and the same ago. At the present time this 
case is, for obvious reasons, not one of common occurrence in India. 
The s41 fore>ts, for instance, although consisting almost exclusive- 
ly of one species, as a matter of fact are composed of individuals of 
widely different ages, thiekets of young seedlings surrounding the 
mother trees and alternating with masses of sdl poles. Pjventual- 
ly, after systematic forest management has continued longer, there 
will doubtless be extensive area.s of pure sal forests, consisting of 
individuals approximately of the same age, and it will then be a 
very interesting study to see how those individuals which possess 
greater innate vigour, as Mr. Fernandez correctly calls it, or 
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which, from accidental causes, have grown up on a better patch of 
soil, or have been protected against fire or other injury by spe- 
cially favourable circumstances, bow such more favoured Individuals 
take the lead and survive, constituting tbe final crop of the forest. 
It will then be seen that the number of stems per acre and the 
proportion of the plants under suppression diminishes as such a 
forest grows older in a manner similar to the spruce forest on tbe 
Harz Mountains mentioned by the author, which at the age of 20 
years consisted per acre of 9,373 stems, of which 49 per cent, were 
overtopped, forming the subordinate wood, which would eventually 
be suppressed and eliminated, while at the age of 120 years only 
211 steins were left, of which 4 per cent, only were overtopped. 
As examples of the first case, the author mentions forests standing 
on land which at one time was subjected to, what he calls, tbe bar- 
barous system of cultivation, which is known as tcmnaya in Burma 
and as kumri in Southern Induu In speaking of this system, the 
author mentions several vernacular names not universally known, 
such as those in the tShan language, in Tamil, and in Kanarese. The 
sy>teni not only has different namen in ditiercut provinces, but it 
also is practi>ed in a variety of way^'. 

in the Central Provinces, for instance, tlie practices known as 
dhya and heica are helicved not to he quite the same. A pre- 
cise account of tlie>e systems as they exist in the different pro- 
vinces with the local designations would, 1 feel sure, interest many 
readers of the Indian Forest er.” As another instance of the first 
ca>e the author ju>tly miuitions the tamarisk forests of Sindh, 
on the banks of the Indus, which owe their origin to seed brought 
down by the river and deposited on newly formed land. 

As instances of the second case, pure forests compo'^ed of indivi- 
duals of all age**, the forests of ffutus IvncfifoUa^ of khair, of sAl, 
of J fanlwlckui Innata in Central and South India, and of Anogeissus 
pendula in l{ajj)utana are enumerated. 

The third case, coln[)ri^ing forests wliich consist of different 
species hut of iiiilividiials of one and the same ago, is treated of 
at groat length ; hut such instances, when the individuals of a 
mixed crop are of Ihe same age, areas rare in India at the [)reseut 
time as the cases of jiure forests of one age. F or practical purposes, 
it would probably be sutticient to comiiino the* discussion of tho 
third case with that of the fourth, when the mixed crop is com- 
posed of individuals of all ages. Tho third case is treated under 
17, and tho fourth under 18 heads, in addition to which in both 
cases a very largo number of sub-heads are enumerated. It would 
make matters clearer to the reader if this excessive clH>>iHcation 
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were simplified. There are many excellent passages, but they want 
arranging and condensing. Thus the description of the bite and 
tread of the different kinds of cattle on page 35 is very good. On 
page 46 the author justly lays great stress upon the relative ability 
of trees to push through cover, either by means of their strong 
leaders, as teak in India and the ash and the sycamore in Europe, 
or by means of their slender shoots, which insinuate themselves 
through the crowns of the trees immediately above them, as Hard~ 
wickia hinata. The table given on page 56 of the relative humi- 
dity of the air during the four hottest months at places within and 
outside the natural range of the '^al tree is very instructive. On 
page 58 the author discusses the effect of aspect upon the character 
of the forest growth, and among other instances cites one specially 
interesting case from South Nimar, where Hardwick lo occupies the 
southern slopes, wliile the noi them one^, being cooler and moister, 
are covered chiefly with a den^^e tCak copse. The effect of aspect 
upon forest growth is very marked in India and in all warm coun- 
tries. In a new edition the author would do well to treat this sub- 
ject much more fully than be has done in the volume before us. 
Closely connected with his remarks on the struggle for existence 
is what the author sa\s concdning the gregariou^nc'^s and sociabi- 
lity of spooies. In a country where the peculiarities and require- 
ment ^ of forest trees are not as well known as in Euroj)e, and where 
the character of forests ha*' not \et been materially altered by sys- 
tematic for(‘st management, it i> a legitimate (jiiestion to consider 
why certain species are gregarious, wli^ tlu \ form pure forests 
of large extent, and why certain other species — in fact the majority 
in India — do not as a rule form pur<‘ fore^-t*-, but only occur in 
mixed woods with other spedes. Another question of equal im- 
portance is, wliv certain spec iesVliich are gem rally sporadic^ or 
KOdal, as the author calls it with a term less liappil) chosen under 
certain circumstances, are found to form pure forests to the exclu- 
sion of other speci(*«. These two questions, which have important 
practical hearings, are discussed by Mr. Fernandez in the 3rd 
chapter of his first book. 

Sal (Shorta rubusia) is the first gri'garious species mentioned, 
and the author is doubtless right in giving the first place among 
the qualities which enable this tiee to cover the ground with pure 
loretts to the exclusion of other species, to its peculiar nature, 
owing to which it either flourisheb in all its vigour or is complete- 
ly absent. Thus within the limits of its distribution the tree 
disappears the moment it reaches, a too binding soil combined 
with an impermeable subsoil. It is to a very remarkable extent 
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unable to resist hot winds and other unfavourable influences of 
climate. Its distribution is limited by sharp boundary lines, but 
within those limits it flourishes more vigorously than its compa- 
nions, and hence its gregariousness. 

Other points in favour of the s41 tree are the general aversion 
of cattle for its leaves, its profuse seeding almost every year, the 
fall of the seed after the forest fires and at the beginning of the 
summer rains, the immediate germination of its seed, and the great 
length of its tap root, which the author says has been traced down 
to ()0 feet and more. Its long tap root enables it to flourish on 
the waterless gravel of the Bhabar at the foot of the Himalaya. 

Again, the ability of young sal plants to stand fairly dense 
cover, its remarkable cop[)icing power, caused by the readiness with 
which buds develop at the base of the stem, its lofty stature, as 
well as its great longevity, which exceeds that of its companions, 
all the^e are imj)ortant natural advantage'^, which this ^pecies 
possesses over others. They are enumerated under 21 headings, and 
here again it i^ a point for discU‘--iou whether the subject might 
not be treated in a manner which would bring it more home to 
students by a less minute classilication. 

(J )alher<j'ta is the next species di>cn^'*ed. The 

peculiar requirements of this sp(*ci(*jj in contrast to those of tho 
sal tree are well brought out. As a gregarious species, it is 
confined to the shingly and sandy deposits in the beds and on 
tile low hanks of Himalayan streams, where they debouch into 
the plains. Tho soil and locality in which the aissu delights 
suits only a few other species, of which khair {Acacia CaiechiC) 
i** the most important. These two species are frequently found 
in c(|ual proportions, but in some places sissu benefits h}' tho 
lact that its leaves are never browsed by cattle or lopped for 
foihler, whereas young seedlings and shoots of khair are taken. 
Sissu again has a remarkahlo tendency to produce suckers from 
its l uots, and at an early age forms thickets of dense foliage. 

Finally, the si*,.su tree stands severe frost. It is much more 
hardy than Acacia arabica, and, if my memory serves mo right, 
more hardy also than Acarui Catechu, In a new edition I would 
suggest that tho author niiglit put together what is knowm regard- 
ing tho resistance to frost of the principal Indian forest trees. AVe 
know (Forest Flora, 228) that Anopeisms latifolia is injured a good 
deal, that Acacia Catechu suffers less, and that Acacia leucophlcra 
is very hardy. But since that time the subject has doubtless been 
studied more fully, and it is one of considerable practical import- 
ance. 
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A good sketch is given of the pure forests of jPinus tong^olta* 
Aj)iirt from the fact that this pine thrives in dry and poor soils, 
which most other species avoid, there is the important fact that 
most of its broad-leaved associates are heavily lopped for fodder, 
and have thus been either entirely destroyed or are kept down in 
the state of low bushes, while this pine is hardly ever eaten by 
cattle. Other advantages in favour of this species are the numer- 
ous dormant buds which enable it to resist fires and other injury. 
This peculiarity the tree has in common with other three-leaved 
pines m India as well as in North America. Against injury by 
fires its thick corky bark is a most effective protection. It must 
not, however, be imagined that Finns lonyifolia only thrives on 
Sleep slopes, as some other passages in this book would lead the 
reader to suppose, for very fine woods of this tree are found on 
islands in the Tons and other Himalayan rivers as well as on flats 
with deep soil. 

The beautiful and important pure woods of AnogeAssus pendula 
on the dry hills of Hajputana is the next subject mentioned. In 
this case there is no doubt that the dry climate of these districts 
suits only very few species, so that it is chiefly the absence of 
competitors which explains the gregarious nature of this tree. 

lAoswelha ihurifera^ the despised sdlai of tlie Central Provinces, 
has certainly great ability to withstand sun and drought, owing 
to the thickness of the living bark and the absence of foliage 
throughout the dry season, during which, when the atmosjihere is 
extremely dry, the temperature high, and the sun powerful, this tree 
probably loses less water by tran'^fiiration than many other kinds. 
To some extent transpiration may also bo diminished by the viscid 
resinous sap, wdiich fills its tissue. The chief reason, however, 
why this tree in places forms the only arborescent vegetation on 
the dry hills of the Sdtpura range i-> probably the very low value 
set on its wood as timber and as fuel, and the fact that its aromatic 
resinous leaves are not eaten by cattle. 

IJardwickia hinaia is a species which is gregarious, although its 
leaves are greedily eaten by c<attlo ; and before regular forest 
management was commenced, the tree was largely lopped. But 
fortunately it has the habit of producing more than one flush of 
leaves during the year, each accompanied with a vigorous deve- 
lopment of new shoots, and hence it has an extraordinary power 
of recovering from the severest mutilation and from injury by fire. 
Again, its hoartwood, though exceedingly durable, is so hard and 
heavy as to he exceedingly difficult to work. Hence the demand 
for the timber has been limited, and even before regular forest 
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rnanagement commenced, mature trees were rarely cut on a large 
scale. 

Great prominence is most properly given by the author to the 
question why the teak tree (^Tectona grandh) as ‘a rule is only 
found sporadically mixed with other trees, while in certain locali- 
ties and under exceptional circumstances it forms pure forests. 
Such circumstances are found on alluvial flats near rivers and 
smaller streams, and on ground which for a long time has been 
subject to shifting cultivation by burning. Instances of both are 
found In the C^entral Province*^, where the author has obtained 
his experience, and also in Burma. On the present occasion it 
will suflice to say a few words regarding the case of pure teak 
forests on alluvial ground. In regard to this the author enu- 
merates 16 points, the more important of which may perhaps bo 
summarized as follows : — The teak tree seeds annually and pro- 
fusely. The nuts, surrounded as they are by a light spongy cover- 
ing, are readily transported by water and collect in large quanti- 
ties on alluvial flats along the streams, at the head-waters of which 
the teak is found growing. After the seeds have germinated, 
the thick tap root and an abundant coppicing power of the tree 
gives it a great advantage over its companion'^ in its power of 
surviving fore^^t tires and other injuries. The large leaves of the 
young tree coinplehdy shade the ground and prevent other species 
from springing up. After the fires, the enormous strength and 
h(*ight of the shouts at once secure to tbi^ species the upper hand 
where it is in large (piantity. Again, np to a certain age — siy up 
to 30 or 40 years — teak, a? tlie author correctly puts it, forms hy 
itself a complete h»af canopy excluding all other growth, including 
even grass. Mr. Fisher informs me that even in the Kulsi IMan- 
tation of (/entrul Assam, beyond the natural range of teak, there 
were sdl poles on the ground where the teak w-is sown. JSo 
powerful was the growth of the teak plants that in the course of a 
few years they caught up the sdl and have doubtless now over- 
topped them, though the plantation was established in the midst 
of a natural sdl forest. 

The points here mentioned fully explain why the teak in such 
localities gets the upper hand of other sjiecies frequently asso- 
ciated with it, such as Termmalia and Anogeissm, and in Burma, 
Homalium and Nauclea. The most vigorous and hence most 
dangerous companion to the teak, however, are the different species 
of bamboo ; and if the author had had the good fortune of spending 
part of his service in Burma, he would doubtless liave devoted a 
separate chapter to the struggle of existence between bamboos 
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find the teak tree — a question the importance of which can hardly 
ho overstated. This subject ought to occupy a prominent place 
in every hand-book of Indian sylviculture, however elementary. 
The author may justly object to this remark, and urge that his 
work is, as stated on the title page, limited to general principles, 
and that the application of these principles must be roscrve(l for 
a special work dealing separately with the chief species of Indian 
forests. It may, however, be doubted whether Mr. Fernandez 
really does confine himself to general principles. So much valu- 
able detail is given, and so many applications to individual* species 
in the work before u^, that, as a matter of fact, it deals with some 
important portions of sylviculture as applicable to Indian forests. 
On alluidal flats, in Burma certainly, the teak i.'^ enabled to form 
pure forests, only when the* hamhoo is absent from ^uch localities. 
Where the bamboo i^ found, as is frequtmtly the case, 'we have 
even on alluvial flats a mixed forest of teak and bamboos, similar 
to that on the hill>. 

On the hanks of the Maywine and Boding .streams, in the 
Martaban Division of Burma, there is, or at least was in my time, 
on light sandy alluvial <oil a large extemt of nearly pure teak 
forest. The trees wore tall, but tlie stem*', inst<*ad of being re- 
gularly round, were fliit(‘d and ta{)ering. lIow(‘V(‘r, there they grow 
to the exclusion of almost all other tree^. At a distance from the 
banks of the streams, on undulating liill^, there were teak localities 
of a different character. Bamboos and tre(*s of otlier kinds w<»re 
abundant, the stem^ of teak were tall and of good and regular 
shape. Report on the Forests of Tena^.serini and Martaban Pro- 
vinces for 18fi0-(il, para. 2 (Selection Jtecords, (iovcrnnieiit of 
India, Public Work" J )epartm(‘nt, XXXV.). In the valleys of 
the hill streams in Pegu, on the other hand, extensive flats on allu- 
vial soil are often occupied by Tinwa {( 'ephaloatachyiim pergracile) 
and Theiw^a (^BamhuMi Tulda), associated with teak, which is often 
abundant in such localities, because the seeds are washed down 
in large quantities during the summer rains. 

The author enumerates Ifi reasons wljy teak, as a rule, is a spora- 
dic tree. Of these, one of the most important is that it is tlio most 
useful timber, and that, therefore, before systematic forest manage- 
ment was introduced, it was cut more extensively than any other 
tree. Again, the seed is all shed during the hot weather, and large 
quantities, therefore, are destroyed by the annual fires. Another 
point against the teak is that its germination is tardy,, that the 
seed often lies in the ground for one or several years, exposed to 
animals or other causes of injury, that it often sprouts too late in 
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the rainy season to be strong enough to survive during the follow- 
ing dry season, and is often choked by grass. Teak seedlings of 
the first year are smaller than those of most other trees, and finally, 
like other species which* require a great deal of light, after a certain 
ago it loses the faculty of forming a complete leaf-canopy by itself, 
the cover of its foliage becoming light, and admits other species, 
even where it originally formed a pure crop. 

Those, however, who have worked in the teak forests of Burma 
know that, as already indicated, the chief reason why teak is gene- 
rally found sporadic, forming a small proportion of the forest, is 
the presence of the hiimhoo. A teak plantation in bamboo forest, 
when, say, six years old, may app**ar perfectly safe, there i> perhaps 
an undergrowth of thin bamboo switches on the ground, which, to 
the uninitiated, appears harmless or even beneficial. When, how"- 
ever, a few years later, the rhizomes of these bamboos have acquired 
sufficient strength and have accumulated a sufficient quantity of 
reserve materials, they suddenly bring forth full-sized shoots, grow- 
ing at once to a height much greater than that of the teak tree, and 
in the second year, when these culms have completely clothed them- 
selves with foliage, they very soon overshadow and gradually kill 
out most of the teak plants. 

In the ‘second book, which relates to the creation and regenera- 
tion of forests, there is an interesting chapter on the regeneration 
by means of culm^ in the case of bamboos. But though this chap- 
ter contains many remarks which arc to th(‘ point, still it is much too 
short and might in a future edition with advantage be largely 
expandetl. The autlior, speaking of the time in which a bamboo 
elumj) begins to produce saleable shoots, makes a statement which 
is very remarkable, namely, that grown in garden soil and watered 
and manured, a hamhoo clump may reach this stage in its third and 
even in its second year. The time which elapses between the 
seedling stage and the stage when the rhizome is sufficiently deve- 
h)ped to throw out full-sized stems is different in the case of differ- 
ent species. The author speaks of bamboos generally, and does not 
say which sj»ecies he has in his mind. As regards Bamhusa aj'un- 
dmacea, which flowered in Debra Dun in 1881, I am informed that 
il had not in 1 888 formed full-sized culms. My own experience is 
that the larger sp(*cies r(*quire much more than H 3'ears from seed be- 
fore they throw out full-sized culms. Dendrocalamus stricius^ as the 
author himself correctly" shites, requires 10 years in the forest to 
do so, and ('olonel Dovetoii* expresses the opinion that in really 
successful plantations, the time may possibly he reduced to six years. 

* '• Iiidinii Forester,*’ Vol. IX., p. oQo, 
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Fire conservancy justly occupies a considerable portion of Book 
III., which deals with the maintenance and treatment of forests. 
The subject is dealt with in a very complete manner, although 
sufficient importance perhaps is not given to the rough measures 
of preliminary fire conservancy, which, however incomplete, yet in 
many cases form tlie necessary beginning. Thus in the Western 
Duars of Bengal it was found by experience to be a good plan, as 
a first and preliminary step, boldly to set fire to the savannahs sur- 
rounding sdl forest tracts as soon as the grass outside would burn. 
The grass outside was burnt, but the fire did not touch the grass 
under the cover of the sal trees, which was green and not in a con- 
dition to burn. The author perhaps will say that this more properly 
would belong to a separate work on applied sylviculture, but such 
preliminary practice is found suitable in other instances also. As 
a matter of fact the volume before us contain'^ many important 
matters of detail, and it is difficult to draw the line. 

The author’s conclmling remarks on the subject of fire conser- 
vancy will doubtless commend themselves to every thoughtful 
Forester in India. Mr. Fernandez justly urges the great import- 
ance of compiling a fire conservancy map for every forest under 
protection, wherever such is pos'^iblo. A new man coming in 
charge will, with the aid of such a map, gras]) at once the condi- 
tions of lire protection in a given forest, and the manner in which 
the work has been carried out. He will, as the author observes, not 
have to grope about in ihe dark until after disastrous failures 
he has at la^t mastered all the details of the work. Again, every 
right-thinking Forc'^ter will agree with Mr. Fernandez in saying 
that the first essential to success in this respect is to gain and to 
retain the good-will of the people in tlH‘ vicinity of the forest. 

The luht subject to which 1 wish to devote a few brief remarks 
is the fourth* chapter of the .‘3rd Book, which is devoted to improve- 
ment fellings. The author justly says the object of these fellings 
is to treat the forests in their actual condition, so that while supply- 
ing the wants of the country to tlieir utmost limit, and yielding 
a large surplus revenue, they may be brought, as quickly as pos- 
sible, to their hiijhest condition of productiveness. 

This object, Mr, Fernandez justly urges, cannot bo attained by 
taking out all sound, well-shaped, marketable trees from a forest 
and leaving the rubbish standing, lie also is correct in saying 
that an improvement felling is not an elementary operation of a 
special kind not yet described in this manual, but is essentially a 

* In the book it itt called Chapter IV., while in the Table of ConteuU it i> 
called Section V. of Chapter III. 
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composite one, coniliining the objects of every kind of felling 
already treided of. Nevertheless I am disposed to think that in a 
future edition the author will do well to devote to this chapter a 
much larger space, and, by way of illustration, full detail might be 
given regarding the experience gained in the improvement fellings 
which have now during a series of years been continued with great 
success in the Debra Dun sal forests. 

I understand that the entire edition of this work has been sold, 
and I wish to congratulate tbe author heartily upon this well-merit- 
ed success. Perhaps I may be permitted to offer the suggestion 
that a second edition be so far expanded as not to compri*«e general 
principles only. As already explained, it is a matter for discus- 
sion whetJier the book, as it now stands, really limits itself to an 
exposition of general principles. 

Forestry in India, it seems to me, is not yet sufficiently advanced 
to enable any one to write a satisfa(‘tor3' manual of special sylvicul- 
ture. The volume intended to comprise tlie af‘pli(‘d portion proba- 
bly was to he sometliing like that admirable hook by the late Forst 
Director Burckhardt, entitled Saen und Pflanzen, That work 
gives a comjilete account of the p<M2uliarities and requireinonts of 
the principal forest trees in Germany. For our Indian forest trees 
the datii are not yet available upon which to work such an account. 
Moreover, if the work is to bo at all complete, it would liave to com- 
prise so large a number of species, even if only limited to those which 
are of practical importance, that the volume would exceed all rea- 
sonable limits. The advice which 1 am bold enough on tbe present 
occasion to offer to the author’s consideration is to ex])and the 
illustrations given, so as to embody in them some of the most 
important facts established up to date regarding the best treatment 
of the principal species. At first sight this plan may appear far 
too ambitious, and it may bo feared that such a book would 
be so bulky as to be unmanageable. This, however, need by no 
means be the case, the book as it now stands is confessedly nothing 
but a reprint of rough notes put together without any aim at liter- 
ary excellence. If the author can find time to work up the rich 
material uthis disposal and the additional information which Fores- 
ters all over India will furnish him with, into the shape of a brief 
and concise manual, its bulk, even with the additions I have sug- 
gested, will bo much smaller than that of the present volume. 

The author might maintain the present division into three books ; 
and all that would be needed would be, in the first book, the title 
of which would have to bo changed, to add a chapter giving the 
mode of growth and the sylvicultural requirements of tbe more 
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important Indian forest trees. In the rest of the book the less 
the author indulges in minute and dogmatic classification, and the 
more plainly he states what is known regarding the treatment of 
trees and bamboos, the more readily will his book be read by stu- 
dents and Forest Officers. ' 

It may be urged that the appearance of Dr. Schlich’s Manual 
of Forestry renders a manual of Indian sylviculture unnecessary. 
Such an idea is based on a misconception of the facts of the case. 
The splendid work which Dr. Schlich is bringing out has a 
general character, and is intended for Foresters in all English- 
speaking countries, in Great Britain, North America, India, and 
the British Colonies. We may reasonably expect that Dr. Sclilich’s 
book will do much to stimulate and guide the development of 
scientific forestry in these countries. Mr. Fernandez’s work 
relates exclusively to Indian sylviculture, and the more he keeps 
in mind the peculiar requirements of Foresters in India and especi- 
ally of the students at the Indian Forest School, the better will he 
accomplish the great task which ho has undertaken, and the more 
completely will he utilize the rich stores of his special knowledge 
and experience. 

D. Brandis. 


The Oranges of the Kasi Hills. — Few people in Bengal have 
any idea of the profusion in which oranges .grow on the southern 
slopes of the Kasi Hills and elsewhere in Assam. In computing a 
harvest the oranges, it appears, are neither weighed nor measured 
but are actually counted. We are thus informed that the number 
imported last year into Bengal was 37,053,960, valued at one lakh 
and eighty-three thousand rupees. Yet it was a bad year ; for more 
than 75^ million oranges came down the rivers the year before, and 
more than 40 millions three years ago , — Indian AgrimlkuriBL 
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FonEOTBY IN THE CotxiNiES AND IN India.* — In considering the 
invitation of the (Council of the Royal Colonial Institute to read a 
Paper on the subject of “ Forestry in the Colonics and in India,” 
I had to take into account, on tlie one hand, that I was sufficiently 
acquainted with forestry and forest management in India to under- 
take the task ; and, on the other hand, that though I had read a 
good deal about forestry in the Colonies, I had never made the 
latter subject a special study, and, above all, that I have never 
visited any of the (>olonios. Although I felt the latter to be a 
serious drawback, I decided to accept the invitation, because I did 
not wish to disappoint the Council, since it was doubtful whether 
anybody would be found to undertake the task who was equally 
well acquainted with forestry in India and the Colonies. I trust, 
however, that I shall have the kind intlulgenco of the Fellows of 
this Institute, in case I should make any mistake in the data refer- 
ring to the Colonies. I have taken a great deal of trouble to give 
accurate information, but I found it a difficult ta.sk to get hold of it, 
since it is so very much scattered, and in many case.^ difficult to find. 

The British Empire extends from the North Polar regions to 
about the fifty-fifth degree of southern latitude. Apart from the 
Mother Country, it is represented in the north chiefly by the 
Dominion of Canada ; in the tropics by India ; and in the south by 
Australasia and the South African Colonies, besides numerous other 
Colonies in all parts of the globe. The total area of the Empire 
and the population are estimated as follows : — 

' Area in ^uare Population, population per 

oquarc mile. 

United Kingdom, ... 122,000 88,000,000 811 

British lndia.t — 1,463,000 255,000,000 170 

The Coloiues, about, ... 7,600,000 20,000,000 3 


Totals — 9,185,000 813,000,000 84 


• Paper read before the Royal Colonial Institute by Dr. W. Schlioh, Principal 
Professor ol Forestry, Royal Engineering College, Cooper's Hill. 

t These data include the area and population of the Native States, but not 
those of Upper Burma, which are not aoonrately known at present. 



270 


SOTBB, QURRIBS A>iD BZTHAOT8. 


In this vast Empire all sorts of conditions are met with. There 
are all shades of climate represented, from eternal ice to full 
tropical heat ; the rainfall ranges from absolute aridity to almost 
600 inches in a year ; extensive low lands and plains alternate 
with mountainous regions, which attain to the greatest elevation on 
the face of the globe. A^ain, while some parts are densely popu- 
lated, we have in others extensive regions with few inhabitants or 
none at all. It is obvious that it is impossible to decide in a 
wholesale way whether and how far forests are necessary or even 
desirable in the various parts. That question must be studied and 
answered for each country separately. 

In the first volume of “ A Manual of Forestry,”* which I brought 
out lately, I have dealt with the general utility of forests in the 
economy of man and of nature. Here it must suffice to say that 
forests are of use uwing to the timber and other produce which 
they yield, and the influence which they exercise upon the climate, 
the movement of water in nature, the sbibility of the surface soil 
on sloping ground, the healthiness of a country, and alli(‘d subjects. 
The degree of utility in the latter respect, usually called the in- 
direct oflFocts of forests, depends chiefly on the geograjdiical posi- 
tion, the climate, and configuration of a country. The direct 
usefulness of fore.^ts — that is to say, in so far as they yield timber 
or other produce, represent capital, and provide labour — depends 
upon many things, such as the means of communication in a 
country and with other countries ; the control which it exercises 
over other countries ; the quantity and quality of substitutes for 
forest produce available in the country, especially iron and coal ; 
the value of land and labour, and the returns which land yields if 
used for other purposes the density of population ; and, finally, 
the amount of capital available for investment. 

All these matters require careful investigation before a decided 
forest policy is adopted. It would bo quite impossible to deal with 
them all in a Paper of this kind. As regards the timber require- 
ments of the Empire a> a whole I am able to give the following 
statement, which I have prepared from the Statistical Records laid 
before Parliament : — 

Annual Imports and Exports of timber, being the average 
calculated from the returns for the five years, 1884-88. 


* Messrs. Bradbury, Agnew & Co., Bouverie Street, £.C« 



MOTKB, QORKiBfl AND KXTilACTB. 


279 


Imports, 


United Kingdom, value, 

Australasia, „ 

Cape of Good Hope ,, 

Trinidad, „ 

British Guiana, ,, 

Barbados, „ 

... £16,000,000 
1,284,000 

72.000 

49.000 
... 87,000 

24.000 

Total, 

... £16,466,000 

11 . — Expoi ts. 


Dominion of Canada, value, 

India, „ 

Jamaica, „ 

Ceylon, „ 

... £4,026,000 

511.000 

175.000 
.. 27,000 

Total, 

... £4,738,000 


III . — Net Imports into the Empire, 

Value, ... ... ... £11,728,000 

This table, as will bo seen, is not qnito complete, because many 
of tile smalbT (^olonies have been omitted. A^ain, in some ca*'es, 
certain (juanlities of timber were included under railway materials, 
so that their amounts could not bo ascertained by me. On the 
whole, however, it shows conclusively that the British Empire, 
althou^rh it i^ so fre<juently represented as ])Ossessing more exten- 
sive torests than any other nation, pa)s every year something like 
£1 2,000,000 to foreign countries for timber alone. Hero, then, is a 
broad fact, which calls lor serious consideration. On more than 
one occasion has the endeavour to develop more systematic forest 
management in the Flinpire come to naught, because the limited 
funds required for such a policy were not iorthcoiuing, or other 
interests prevailed over the dictates of a sound forest policy, while 
tho enormous .sum of money which goes every year out of the 
Empire was lost sight of. 

The table shows, also, that the Mother Country swamps all the 
Colonies and India in respect of imports ; in other words, of tho 
£15,000,000 worth of timber required annually by the United 
Kingdom, its dependencies could furnish timber valued at barely 
over £3,000,000 1 have repeatedly drawn attention* to the fact 

* ( l ). In a pamphlet entitled “ Afforestation in Great Britain and Ireland/* 
Written by me for the Earl of Carnarvon, when Viceroy of Ireland ; printed for 
the Government of Ireland by the Queen’s Printini; Office, Dublin, 188U. 

(2). - Manual of Forestry/’ Vol. I., 1889. 
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that the United Kingdom has an area of waste land amounting 
to over 26,000,000 acres, and that less than one-fourth of it could 
produce all the ordinary timber, valued at £12,000,000, which is 
now imported. The rest, representing teak and fancy woods, could, 
however, not be grown in this country. It is said that these lands 
are required for other purposes, such as grazing, or produce more 
income, for instance, as shooting-grounds, than if planted with 
timber trees, but I have also thrown some doubts on this assertion. 
Be this, however, as it may, the same argument does not hold 
good in the case of most of our Colonies, where enormous areas 
are available to produce many times the quantity of timber annually 
imported into the United Kingdom, and yet many of them are 
already themselves importing timber on a considerable scale. Take, 
for instance, Australasia. Of its area perhaps not more than one- 
third is at prc'^ent put to profitable use, and the annual imports 
amount already to a value of £1,2*S4,()00. Surely, here is room for 
serious thought — a subject with which I shall deal further on. 

India has to provide an enormous population of 250,000,000 
people with timber and firewood, and, a[)art from a certain amount 
of teak and fancy woods, that country can probably do little towards 
an increased export of timber. 

The Dominion of ( 'anada has. during the yemrs 1 8K4-88, export- 
ed on an average timber valued at £4, 02'), 000 annually. Ph*om 
all parts of the Dominion report come oi‘ tin* rapitl diminution of* 
the area under timber, which leave no doubt that the (‘\]>urts must 
seriou'ily decrease at an early date. 

Without going further into the matter, it is elear to anyone 
wdio approaches the subject witli an unl)iassed mind that uiid(‘r 
existing circumstances the imports of timber into tin* Emj)ire will 
increase, ratlKii* than decrease, as time go(‘s on. The rea^on is n»)t 
far to seek. In most of our Colonies felling> are practically unre- 
stricted, the greater part of the felled tret*^ is wasted, forest fires 
overrun the areas, settlers clear additional land every year, and, to 
crown the edifice, over enormous areas the timber is destroy^nl 
by ring-barking to convert the forests into pasture land, i do 
not mean to say that this is the state of tlie case everywhere. 
Some of the Colonies have made earnest attempts to grapple with 
the question ; but in some of the larger (Colonies, such as (januda 
and most of the Australian Colonies, little has been done, except, 
perhaps, the passing of line forest laws, which, it seems to jne, 
were only made to be ruthlessly broken. 

Then there is the difficult (juustion whether, even if wo can pay for 
it, foreign countries will he in a position to supply U3 with the neces- 
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l»ary timber for any length of time, especially if the further develop- 
ment of the (Colonies should necoesitate ever-increasing imports. 
Data, which throw lighten this question, have been produced plenti- 
fully, and although tlie several sources of timber in foreign countries 
may not dry up quite as quickly as some people assume, there can be 
no doubt that suspicious signs and indications do exist. Under 
these circumstances it seems to me essential that the British Em- 
pire, as a whole, *< 110111(1 endeavour to safeguard against a calamity 
whfeh, if it has once *iot in, can only be remedied after a consider- 
able lapse of time. Although some of the dep(*n(ieni*ies have made 
great jirogress in tlii.'^ ro'^pect, others are as yet in the very begin- 
ning, and too many of the Colonies are still “playing’' with the 
forest question. The reason for this is to he found in the constitu- 
tional aversion of Englishmen to State interference in the case of 
anything that jiartakes of the character of industry. Whenever 
the forest question turned up. whether in India or in the Colonics, 
the usual cry was that the matter might he safely left to jirivato 
enterprise* ; then, when jieople began to feel un(‘asy as to the result, 
1‘ccble attempts were made to int(‘ri<‘re, be half-lieart(‘d measures, 
which had fur tludr obJ(*ct to cheek the further de^triietion of the 
forests, and tin* wa*'te of valuable iflateriai, without, however, iii- 
coiiveni<‘iieing anybody engaged in the business of destruction. 
It wa^ only ^^hen matter" bad gone from bad to worse that more 
energetic st(*|)s wen* taken — in otlier words, that, after all, the 
State did int(*rfcre. 

There an* certain reasons uhy State int(*rfereneo is more called 
for in the case of forestry than in most other branches of industry. 
Most of our valuable timber tree** re(piire long ]u*riods of time to 
ripen. Large size* oak trees are fn>m 100 to 200, and even move, 
)ears old. Tin* teak which comes to tlii" country from India is 
d(‘rivcd from tre('s wdiich are, on an average, at least 150 years 
old. If forests an* to yi(»ld a regular annual return of timber they 
requin; to hav(* tn*es of all ages, and eonsecjuently a eonsiderablo 
ae(*unnilation of mat(*rial, wdiieli lias Ixh'ii produced in tin* ooui>e 
of a long period of time. To maintain tin* forests in that condi- 
tion only a (jiiantity equal to that which grows annually should be 
removed, and no more. If more is removed, a reduction of the 
producing capital must ensue. As long as the estates are in the 
hands of private parties, they are at all times liable to be overwork- 
ed — that is to say, more than the annual ineremeiit is taken out ; 
ftnd it is easy to see thaf in’a comparatively short time the forests 
must cease to yield timber. Experience lias proved, over and over 
again, that this is generally the result. If we are to make over to 
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our children the forests in an unimpaired condition, they must be 
treated in a S3\steiiiatic niapner, and this can, as a rule, only be 
achieved for any length of time by State interference. But the 
mere theory of such i« hy no means sufficient. Nominal interfer- 
ence on the part of the State is the most disastrous form of all. 
In that case the forest'^ are looked at as common property, and every- 
body tries to get the most out of them, and into his own pocket, 
the result being that they disappear faster than ever. 

If the State, as such, has arrived at the conclusion that' the 
maintenance under forest of a certain proportion of the area is 
essential or desirable, it must aKo, once for all, decide to do what 
is necessary to secure that area, and to see that it is managed in a 
systematic and orderly manner. There are \arioii*' ways of doing 
thi>. Either the State establishes State Jorcsts hy sotting aside 
certain areas at its disposal for forest purposes, or it passes laws 
which empower it to supervise the management of communal and 
even private fon‘sts. The former alternative is much the best, 
w’henwer it can he adojited, and this is the case in India and in 
most of the C''olonics. 

The Government of India rocooniso<l the necessity of deter- 
mined action 30 year« ago fn many of tin* (\j!oni(‘s the question 
has been under consideration for some years past. Amongst the«o 
I may mention (Vvlon, Mauritius, Austmlasia, the ('ape of Good 
Hope, f'anada, and the Wc^rst Imlies. Various Indian Forest Offieers 
have, from time to lime, be<*n lent to ( ’eylon, Mauritius, New 
Zealand, Cyprus, and the (’ape. The latter ( ’olony has engaged 
a distinguished French Forc'-t (.Iffieer, a^ well as an Indian Fon*st 
Officer to superintend its t<»rest department. 

On the whole, then, som(*thing has been floing in this line, hut 
there is an enormous differt nee in the result. Practically, only 
India has really and hon(‘st|y dealt with the forest (jiiestion ; some 
of the (’olonies are fairly in earnest, but too many have restricted 
their action to nominal measures. I should gladly have given you a 
resumi of how the forest business now sttinds in the several Colo- 
nies, h«ad I not found that either iny remarks would have to lie of a 
very superficial nature or that this I’aper would have grown far 
beyond reasonable limits — in fact, reached the size of a book. 
Under these circumstances, I decided to select two typical instances, 
India and Australia. I seloctccl India, because there systematic 
forest management is further advancwl than in any one of the 
Colonies; and Australia, because it alVeaSy imports timlKir on a 
considerable scale. On a future occasion I may have something 
to Bay about some of the other (’olonies. 
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1. — Forestry in India. 

India is situated between the 8th and 35th degrees oF northern 
latitude, hence the soufhorn half of it lies witliin the tropics. Its 
length as well as its greatest breadth i*) about 1,900 miles, leaving 
out of consideration the nowl 3 '-aeq aired di'^triet of U[)per Burma. 
The area and po[)ulation stand as follows : — 

Art*ii in s^piarc Fopulrttion Per square 
milcii. Total, mile. 

British territory without Upper 

Biiriua, ... ... 912,000 202 , 000,000 221 

Nutiro States, ... ... 551,000 53,000,000 96 

Total, ... 1,40:5,000 2:>:>,OOO.v'00 170 

The physical configuration is very peculiar. The country con- 
sints of tlirw* gre.nt .sections : — 

(1) . The Himalayas. 

(2) . Th(‘ Indo-tiangetic plain. 

(3) . The reniiiMiIa. 

The Himalayan niiiges stand out like a high wall on the north, 
separating India from the Thibetan high plateau. The great Indo- 
(langetic plain riin> along tlu* southern edge of tlio Himalayas, 
from Sind in the w(*<t to the Bu}* cd* Bengal in the ea'^t. To the 
s*»uth of this ]iiuin, and partly surrounded by it, lies the Indian 
I'eninsula, forming another plateau of moderat(* elevation. The 
contrasts of elevation wbieb oeeur in tlieM» ((‘iritories are greater 
than tbo>e in any other part of tb<* globe. While the Himalayas 
reach a height of 29,(HK) ieet, the plain of Hindustan, at the foot 
ol tin* hill, ri*»es only a few hiinclred feet above sea level; lurther 
south ele\atioT] iiicreaM'N again, mikv the I’eninsula .shows a height 
ol* between 2,(M)0 and 8,000 feet. 

Another peculiar fact is that India receives the drainage of both 
slopes of the Himalaya^, wliieb ultimately collects into the three great 
rive^s^ the Indus, Brahinaputru, and Ganges. The first two rise 
in close proximity to each other at the hack of tln» Himulaya.<, one 
runs toward.^ the west and th'* other towards the east, until hotli 
break through the llimnlayns — the former running through the 
Punjab and Sind to the Arabian Sea nn J the latter through Assam 
and Lower Bengal to the Bay of Bengal. The Ganges drains the 
greater part of the south face of the Himalava.s, finding its way, 
alter uniting wdth the Brahmaputra, into the Bav of Bengal. The 
highest part of the Peninsula is situated along its western edge, in 
<’onHO(jueiice of wLicii (he grwiter part of the drainage from his part 
of the country goes in an eastern direction into the Bay of Bengal. 
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It will be easily understood that in a country like India many dif- 
ferent climates are found. As a matter of fact, they ran^e from the 
driest, in Sind, to the wettest, along the west coast of the Penin- 
sula, in Assam, Eastern Bengal, and Burma; and again from the 
hottest to an arctic climate in the higlier regions of the Himalayas. 

Of these various climates the following four types may here bo 
mentioned as most characteristic: — 

(1) . The climate of tropical India, showing the highest average 
temperature; the yearly arrival of the mon>ooii raiii'^ mitigates the 
summer temperature; there i'< little or no c'ool .seaM>n. 

(2) . The climate of North- We'-tern India, >ho\ving the highest 
summer temperature, though the average temperature of the year 
is lower than in the former region : there are four or tivo cool, and 
even cold, months diiriug winter, when the edirnate resembles that 
of South Italy. 

(3) . The climal(‘ of North-P^a^tern India : liere humidity reigns 
supreme; the extreint's of tem[K‘nitiire in summer and winter arc 
moderated by the effects of the relatively large quantities of mois- 
ture in the air. 

(4) . The climate of the Himalayas: it is, acc'ording to elevation, 
more or less temperate, and even arctic, with frost, snow, and bitter 
winds in winter and a moderate b<‘al in summer. 

I must now say sometliiug about the rainfall, whieh depends in 
the first place on a very simple set of phenomena. Tlic extensive 
]>lains and tableland of India are in spring and summer heated to 
a much higher degree than the surrounding -ea, while during win- 
ter the air overlying the sea js warmer than that over the <lrv 
land — in other words, s(*a hreeze*^ pnwail during summer anti land 
breezes during winter. Xhi^ subj«‘ct is of so interesting a nature 
that 1 may be j>erniitted to say sonietlnng more ah(»nt it. 

In sj)ring, whicli shall here coinj<riso the months of March, 
April, and May, tin* highest temperature is found o\er the centre 
of the Peninsula (Nagpur — Hyderabad), the difference being from 
five to ten degrees compared with the teinporuturc at the sea coast 
to the east or west, or at the foot of the Himalayas. The air in 
the centre expands, lifts the higher layers, causes them to flow 
away on all sides, and produces a centre of comparatively low 
pressure. Into this centre presses the heavier atmosphere from 
the surrounding country, principally from the sea on the south, 
east, and west, and from the dry tablelands of Beluchistan and 
Afghanistan on the west and n<irth-west. • As a general rule, the 
moist sea breezes gain the upper liand, and bring a rainfiiH rang- 
ing from three to six iiiehes during this (»eriud. The north-we.st- 
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em breezes, on the other hand, are dry, and known as the hot 
wintis of the Bombay Presidency, the North-Western Provinces, 
and Central India. With the advance of the season, the sea winds 
become stronger and stronger, and the air is then drav^n from the 
more distant equatorial regions, the great reservoir of moist air ; 
they now cause a copious rainfall, known as the south-Weet mon- 
soon. The amount of rain differs, however, very considerably 
according to the configuration 6f the country ; in other worda, 
acconling to the degree to which the clouds in their forward passage 
are forced to rise or ^illk again, owing to a rise or fall of the surface. 

(7t) he con finned.) 


Utilization ok Saw-dust. — In these times, when every penny 
requires to he can'fully economised, every item of wa.>te made in 
the saw-niill and timber-yard deserves the careful consideration of 
tlie manager as to how it may he best utilized. In the case cd* 
suw-diist we have an item which is oft <*11 thrown asidtt as use- 
less, and, frequently, not only thrown aside, but expenses incurred 
in the disposing of it. In large towns, of i‘ourse, the mills can 
g<‘t large quantities of their saw-dust disposed of in various ways, 
hut in the country these opportunities*, such a*-’ its u^e for shop 
fliiors, ur<» not to he got, and very often the tireniau cannot 
use any, or, at movSt, only a part, and, unless the boilers are 
con.structed specially for the purpose, it is of no use for making 
steam. At iiuiiutous .saw-inill> in the country we see huge mounds 
of saw-du>L occupying space which should be used for other pur- 
p<Ksas, and labour spent in the wheeling of it away, which ought, 
with a little consideration, to he avoided. The old idea that saw- 
dust manure is injurious to land ha>, in many part.s, been exploded, 
although in many districts tlii.s idea cleaves to the agriculturist, 
and sooner than litter his aniniai> with .saw-dust lie would rather 
allow them to go without litter altogether. Men of >eienee have 
cortiiinly dune mueh to recommend various methods for the prolit- 
ahle utilization of .saw-dust, hut the large J»upply has prevented tlio 
demand reaching far enough to absorb it. In country districts, 
were agriculturists, who now are prejudiced against its use as a 
fertilizer, tempted to experiment, we doubt not but the results of 
their experiments would bring about a demand for it that would 
exhaust all the HU[)[ilies that could bo had ; and we think that saw- 
millers are to blame in not urging this mutter in their .several dis- 
tricts ; for although it can never be imagined Uiai any large amount 
can be procured for this waste, still the disposing of it even at a 
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price that would repay the firing account for coal, would be a very 
great consideration, and at the end of the year would amount to no 
insignificant sum. 

In many districts where agriculturists have been tempted into 
its use from the continual representation of its value by the saw- 
mills, they have not ceased to use it, but create a demand for it, 
which is both gratifying and pecuniarily satisfactory. It is, of 
course, admitted that the fertilizing properties of straw by itself are 
very different from saw-dust by itself ; still, after being used as litter, 
that of the saw-4ust is made superior to the straw from the fact 
that the saw-dust is capable of absorbing any moisture which is 
retained in it until aj)plied to the hnid, where of course it is 
thrown off. For top-dressing purposes it is highly recommended 
by those who have for year^ u^^ed it ; being short, it spreads even- 
ly over the surface, and the matter a})sorbe»d U given off to the 
land so satisfactorily that they would not give up its use while a 
supply of saw-dust can be jirocurod. In connection with this latter 
purpose for manuring we saw in a tiinher-vard a huge mounUiin 
of saw-duht, which had accumulateil from time to time, which could 
not be burned in the boiler, and which wa^ t(»o dangerous to be 
burned in the heap. We recommended a few joad- to be given to 
any farmer who would take it as an exp(*rinient. Tiri*- was done, and 
the following year, after the results were s(‘en, suffieienl saw-dust 
could not be su[)plied to meet the demand for agricultural purposes* 
These old prejudices often only recjuire perseverance to overcome 
them, and the saving of a few sliiiiings daily on this, as on other 
matters of waste, count.** all for profit, and to make the profit and 
loss account turn out on to the right ^ide in these days of so much 
competition, very much depend^ on how the small an<l secnningly 
useless items are treated. This remark applies not only to saw, 
(lust, Imt to the nuincTous items that are called “ waste.”— 

Trades Journal. 


Selentropism. — It is well-known that growing plants turn to- 
wards the sun, and the phenomenon is called hfdiotropism. Bui 
recent experiments have shown that clear moonlight exerts a simi- 
lar influence though in a much feohler degree. M. Musset at his 
laboratory in the DauphintVs Alps has made very careful observa- 
tions on the subject, and has conic to the conclusion that the stems 
even of adult plants undoubtedly turn towards the moon on fine 
clear nights. It is proposed to call the plienomonon 8oleatropism. 



N0TIC8, QCBR1K8 AMD KXTRACTR. 


287 


Electrical Tanning. — Hitherto the process of tanning appears 
to have defied all efforts to hasten it by scientific adjuncts, so that 
the practice in general remains. much tho same as it was when the 
art was 'first discovered. Chemistry has been appealed to, but 
only with tho result that deterioration of the products ensued. 
Ordinarily the green hides are steeped snecessively in pits contain- 
ing tunning liquor of varying quality, weak at first but gradually 
increasing in strength. This steeping process occupies, on the 
whole, from three to four months, and requires a large number of 
pits. Electricity has, however, now ste))ped in, and, by its aid, 
the time required for stecjnng has been reduced from months to 
weeks. The new system is the invention of Mr. L. A. Groth, 
of d, Tokonhouse Buildings, London, and was recently inspected 
hy us in operation at the tannery of Messrs. Tchhitt Brothers, 
Bermondsey. The ap])aratns consist" of a circular tank within 
which is a frame-work of wood on which fho hides to he tanned 
are stretched. The tank is filled with tan liejnor, which is kept 
warm, and the frame with the hides is made to revolve at a moder- 
ate 8j»eed to keep up tho necessary agitation, which, in the ordi- 
nary system, is performed at intervals hy hand. A current of 
electricity is conducted to the tank, the t\Ao poles from the dynamo 
ent(M*ing it from opj)<)site sides. By means i)f internal conductors 
the current is passed through tlie tanning liquor, and, acting upon 
the hides, tho process of tanning is thereby greatly quickened. 
The time occupied in treating the hides is two weeks iie against 
the throe or four months occupied in tho ordinary process. The 
practical explanation of tho great saving in time effected by tho 
new jn’ocoss is that electricity facilitate^ the union which takes 
place between the tannin of the hark and the gelatine of the hide 
during the process of tanning. The new process has been in use 
with one set of apparatus (which is said to take the place of from 
fiO to 40 ordinary pits) at Messrs. Tehbitt's tannery for about 
twelve months, the results of working being in every way satis- 
factory . — limber TtmU'e Journal, 


Amkrtcan Trees. — From the size of logs now and again imported 
into this country wo have some conception of tho gigantic dimen- 
sions which trees in Amorican forests attain to. Lately some of 
the lumbermen have l)eon handling soino “monsters.” In one 
case a poplar tree was felled which outrivals anything ever cut in 
the locality. Tho trunk stooil almost 80 feet high without a limb, 
and, when felled, enough for a good-sized log broke from the top. 
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The remainder of the tree was^ent into three logs and made 686 
oubic feet of merchantable timber. In Logan and McDervell 
counties there are some trees wliich almost rival the famous 
California forests. Trees from 3^ to 4 feet thick are very com- 
mon, and 6 feet trees are not wondered at when met by a 
woodman. One gentleman who has recently made some extensive 
purchases of timber land down in thfit part of the State says that 
one acre of ground recently purchased by him contained 34 trees 
6 feet in diameter, three trees 8 feet in diameter, besides quite a 
lot of other merchantable timber. Two loads of logs were recently 
hauled at Stewart’s camp in the St. (Jroix Valley, Minn., one 
mea?iuring 10,070 feet, and the other, drawn by six horse**, l],()r>0 
feet. In Gladwin county a woodman recently cut a trr*e which 
made seven logs and scaled 5.786 feet, 5,600 of which will make 
clear lumber. — Timber Trades Journal. 


A VEUV WoNDKEFt L Flower. — A Freiu li f)aj)cr, Les Months^ 
gives a fascinating account of a newly-discovm'cd dower, of which 
rumours have from time to time reached iha ears of floriculturists. 
It is called the snow-tlower, and i^ said to have lM*cn discovered by 
Count Aiithoskotf in the most northern j^ortiim of Siberia, wliere 
the ground is continually covered with fro'^t. Thi^ wonderful object * 
shoots fortli from the frozen soil only on the first day of each succeed- 
ing year. It shines for but a single day, and tb(‘n resolves itself into 
its original elements. The leaves are three in number, anti each 
about three inches in diameter. They are developed only on that 
side of the >1( n towards the north, and each seems covered with 
microscopic crystals of snow. Tlic (lower, when it opens, is stir- 
shaped, its petals of the same length a^^ the lcavi‘s, and about half 
an inch in width. On the third day the extremities of the anthers, 
whicli are five in number, show minute glistening sjwKiks like 
diamonds about tin; size of a pin’s head, which are the seeds of this 
wonderful flower. Anthoskoff collected some of these seeds and 
carried them with him to St. Petersburg. Tliey were placed in a 
pot of snow, where they remained for some time. On the 1st of 
the following January the miraculous snow-flow(?r burst through 
its icy covering, and ilisplayed its beauties to the wondering Ra$« 
sian Royalty. — She field Independent. 
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NOTES ON THE UTILIZATION OF FORESTS. 

(^Continued from page 258). 

2. The trimming axe. 

Tho irimminpf axe serves to remove the branches of fallen trees 
and to dress and rou^h-hcw logs. Tho same axe with which a 
tree wa^ felled will do equally well for trimming off branches, but 
for all large branches and for dressing logs a heavier axe with a 
broader blade is much more serviceable. Indeed, in dressing fallen 
Hmber the is bef>t swung vertically in order* to secure tho full 
amount of momentum, and its weight may hence be as much as 
the axe-man can control. In the conifer forests of the Wostern 
Himalayas tho weight often runs up to 8 lbs., and even more. To 
gain additional momentum long handles are used, the length rang- 
ing from to 44 feet. In Fig. 22 are reproduced two patterns 


Fig. 22. 

A B. ' 



Indian irfmmtn§ am$$ ( \fftk original xize), 

A , — Amrifoar patfem (njf to C 
/? — Norik* Wott Himalayan {from 6 to 9 Ihn.). 

of Indian trimming axes. Although the advantages of using 
special trimming axes oro unquestionable, yot woodmen iu most 

2 N 
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paHis of India actually do all their work with the ordinary felling 
axe alone. 

Under this head may be mentioned the light, broad, ihin-bladed, 
one-handed axes used for lopping off small branches and for top- 
ping off saplings {Fig. 23). 

Fig. 23. 
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• Light tme^hunded awfi* (iV* natural $ize). 

A and JS.^Used in North-West Himalayas* Weighty 12 ounces, 

8. Splitting aaes, 

Tliese axes, as the name implies, are used for splitting up thick 
billets or large rounds into sections. Their action is thus almost 
purely a shearing one. Hence they need not be so sharp as the 
two descriptions of axes already described, but they should bo as 
heavy as the heaviest trimming axe. Contrary to the rule for 
those axes, their weight should lie all round the eye in order to give 
them as much driving power fis possible. As they are often used 
as hammers for driving in wedges, thcTe should also bo plenty of 
metal in the back. A sliglit convexity of the faces of the blade is 
not objectionable as long as the tii[)er near the edge is sufficient. 
Fig, 24 represents two useful piittorns of splitting axes. 

Fig. 24. 




Splitting aw€t natural site). 
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4. Grubbing axes. 

Qrubbing axes serve the double purpose of digging up the soil 
round roots and severing those which do not exceed 3 or 4 inches 


in diameter. The blade should 
about 12 inches long and from 2 
represents throe effective forms. 



always be slightly curved, and 
to 4 broad at the edge. Fig* 25 

25. 




Grubbing axes (i\>f A natural tiu). 

Aeticlb 8. — ^Ths Saw. 

The saw consists of a thin, comparatively broad blade or plate 
of steel, one edge of which is toothed. The saw is essentially a tool* 
for use across the fibres of the wood. If the fibres of wood were 
perfectly parallel and there were no discontinuity due to branches, 
knots and other causes of transverse or irregular growth, then 
all longitudinal separation would be effected by tools acting solely 
on the principle of the wedge. It is because of such discon- 
tinuity that the saw is also used for cutting wood longitudinally, 
ripping as it is technically called. 

The following are sOme of the technical terms used in connection 
with saws: — 

Rake^ the inclination of the line of the teetb, in a straight saw, 
to the direction in which the saw moves. 

Space f the distance from tooth to tooth measured at the points. 

Face of a tooth, the profile of the tooth facing the side towards 
which the saw moves in cutting. 

Back of a tooth, the opposite profile. 
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Gullet or throaty the extent of opening between two successive 
teeth. 

Gauge, the thickness of the saw. 

Set or bent set, the extent to which the teeth are bent to either 
side of the plane of the blade. 

Straight set, when the teeth lie entirely in the plane of the blade. 

Pitch, the angle formed by the face of a tooth with the lino 
passing through the points of the teeth. 

Kerf, the thin plate of wood removed by the saw in the form of 
sawdust. 

Other technical terms will be explained as they occur. 

Action of the saw. — For the sake of clearness wo will assume 
that the saw works across tl)o fibres. A perfect saw makes its way 
through the wood bv combined cutting, tearing, and sharing. Sup- 
pose A, B, and C in Fig, to represent the faces (considerably 
enlarged) of thro(' con«ieciitivo teeth, A and B being filed obliquely 

Fig 26 . 



Dutgram illvitt rating actum of the saw. 

to an edge on different sides, while C is filed at right angles to the 
plane of the blade. , As the saw moves forward, A clears in the 
wood D, the opening a partly by cutting, partly by tearing asunder 
the fibres which come in its way. Similarly the tooth B clears in 
its ua.ssagc the opening b. Iho triangular portion c left between 



NOTES ON TUB UTILIZATION OF FORESTS. 


293 


and b is theft shaved oflf by the broad edge of the tooth C, which 
is hence designated a clearance tooth. In the preceding explana- 
tion we have supposed only one tooth of each kind acting, but 
actually the opening a may he made by two or more teeth following 
in succession ; and similarly the opening h by as many teeth filed 
away in the other direction, while a single clearance tooth sufBces 
to remove the section of the fibres between a and h. The action 
of the saw is greatly facilitated if each clearing tooth shaves oft’ 
only a portion of the section left by the cutting teeth that precedes 
it. This end is secured by making the clearing teeth slightly 
shorter than the other teeth. In India the backs of the teeth are 
never filed to an edge, awl the action of the saw is consequefttly 
reduced to simpl}' tearing and shaving, or, to use a simple and 
more expressive term, to rasping. 

The portions of fibre tom and shaved off (the sawdust), unless 
they were at once removed out of the way of the saw, would inter- 
fere with its passage, and, by coming between the blade and the 
cut surfaces of the w'ood, eventually cause it to jam (buckle). 
Hence the necessity of making the gullet large enough to afford 
sufficient room to hold the sawdust until it falls out as the saw 
continues to advance. 

Shape of the teeth. — A great variety of shapes have been 
devi'^cd, especially in America, where the saw is better understood 
than in any other part of the world. For us, who have to work 
in a backward country like India, it will suffice to note only a few 
of the principal forms. 

If a saw is required to cut in one direction only, the teeth have 
the well-known torin approaching more or less nearly that of a 
right-aftgled triangle. Tlio pitch of the teeth may vary from 80^ 

to 100®, according to the softness of the 

Fig. 27. 

wood. It is usually high in circular 
.saws on account of their great speed. 
If the quantity of sawdust is large, the 
gullet is enlarged by hollowing out the 
back of the teeth and giving the bottom 
of the gullet a curved outline (Fig. 27). 
Such an outline is an advantage under 
all qjrcumstances, as it prevents any tendency of the blade or 
teeth to crack. 

If tho saw has to cut in both directions, the teeth must as- 
sume the form of isosceles triangles, the bottom of the gullet 
being, according to ihe quantity of dll'*! to be cleared, either 



Ri)unded g/ulUt. 
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an angle {Fig. 28), or a curve {Fig. 29), or a straight line 
{Fig.ZO). 

Figs. 28, 29, 30. 




A very powerful combination of the two preceding forms, which 
is of American design, is the M tooth {Fig. 31). 

Fig. 31. 



American one-man $aw, — M -teeth. 


Sawdnst occnpics from four to six times the space it did in the 
wood, tho proportion being greatest in the case of soft and porous 
woods. The height of the teeth should, therefore, always be con- 
siderably greater than the depth cut through at each movement or 
revolution of the saw, so as to increase the depth of tho gullet. 
Hence the softer and looser grained the wood is, the longer will be 
the teeth. Greater capacity can be secured for the gullet a||o by 
a wider spacing of the teeth, and actually the wideness of the spac- 
ing is determined by the softness and porosity of the wood ; but 
it has been found from experience that the force required to move 
the saw increases with the fewness of tho teeth, so that a limit is 
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fixed for the spacing, which ought never to be exceeded. In the case 
of hard woods the necessity of close spacing is further accentuated 
by the fact that each single tooth can do comparatively little work, 
and that consequently the more numerous they are, i,e,j the closer 
the teeth, the more eifective is the saw. Hence the superiority of 
M teeth and other similar forms, which increase the number of teeth 
for a given length of blade. 

The angle between the two profiles of a tooth may vary between 
70® and 45®, being about 45® to 50* for very soft woods and 66® 
to 70® for very hard woods. Hence, since we know that the num- 
ber of teeth must increase with the hardness of the wood, saws 
for very hard woods should always have teeth in the form of 
isosceles triangles, and should hence cut when drawn in either 
direction. 

. The line passing through the points of the teeth (clearance teeth 
alone obviously excepted) should bo an oven line ; that is to say, 
some teeth should not project beyond others, otherwise the former 
alone will do the work and the cutting power of the saw will 
thereby bo diminished. This proviso being satisfied, the length of 
the teeth need not always be the same. There are many woods so 
constituted that in cutting them the saw can he moved only with 
difficulty at the commencement of each cut, and there is much 
splintering and tearing of the wood if the cut is commenced with 
coarse teeth. To obviate this drawback, the size of the teeth is 
gradually increased, so that the finest commence the cut and the 
coarsest finish it. 

The teeth should be filed away on one side to a sharp edge. If 
the saw is to cut in one direction only, the face alone should be so 
filed |[see Fi*js, 26 and 27) ; it in both directions, both faces of the 
teeth should be sharpened (see Fi(js, 28, 29, and 30). Alternate 
teeth should have their sharp edges on opposite sides. The Indian 
sawyer nearly always neglects to give the teeth of his saw any 
sharp edge at all, prolmbly in order to diminish wear ; but against 
this fliminished wear must be sot the much greater loss he suffers 
from the smaller quantity of work he turns out. - » 

Srt of tub trbth. — The teeth are given a set in order to enable 
them to clear in the wood a passage wide enough for the blade of 
the saw to pass through without any tendency to buckling. The 
softer or more coarse-fibred or gummy or resinous the wood, the 
stronger must he the set ; but it should be just strong enough to 
servo its purpose, otherwise there is waste of wood duo to too thick 



296 


NOTES ON THB UTILIZATION OF FOUBSTS. 


n kerf, and the teeth get worn away unnecessarily quickly, and the 
surfaces cut are unnecessarily rough. The strongest setting should 
not increase the width of the cutting edge to more than double 
the gauge of the saw. As a rule, ripping saws require very little 
set, since the two sections, from the wood in the interior being 
luoister, bend away outwards and make room for the saw. The set 
should be uniform throughout the length of the saw, for if one tooth 
projects sideways beyond the rest, besides that it will become worn 
much quicker, it will also scratch the wood and produce a rough 

surface. The set should be the 

Fig. 32. 

same on both sides, otherwise the 
saw will cut more freely on the side 
of the stronger setting and have a 
J tendency to run towards it. The 
Indian sawyer sets the teeth of his 
saw either by blows or by leverage 
with a hand saw-set {Fig, 32). 
The teeth should bo set alternately 
to different sides — a very obvious warning, but one which our saw- 
yers very often neglect. 

In a bent set each tooth can cut on only one side, «nd generally 
the teeth have a tendency to spring in and are more subject to side 
.^trains. To obviate these defects the spread sot has been devised, 
in which the points of the teeth are flattened out so as to become 
broader than the rest of the blade. This kind of sotting is perhaps 
too advanced for introduction into India. 

The Blade. — The gauge of a saw ought to ho only just 
sufficient to give it the reijuisite stiffness. The disadvantjiges of 
a thick-bladod saw are that it retjuires more set, is in need of 
more frequent sharpening, is more difficult to file, wa^tes more 
wood, and, being heavier and cutting a wider kerf, is mon^ fatigu- 
ing to use. If the blade is too thin, the saw is liable to twist 
and make an uneven kerf, the result being buckling. The Indian 
method of filing the teeth, so that they cut when being drawn 
towards the operator, permits of the use of much thinner blades 
than the English method, wh\ch makes the saws cut in thrust. 
Saws arc sometimes made thickest along tho cutting edge and 
become gradually thinner towards the back. This is in order to 
disj>ense with tho necessity of any set at all. 

In order to reduce friction to a minimum, the blade should be 
as smooth as possible, and its width should bo no more tjlian what 
is required to prevent it from bending in its own plane. The 
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smoother and more uniform it is, the thinner and narrower a saw 
yon can use. A smooth blade is also less liable to rust. To 
diminish the friction, most saws are made gradually narrower to- 
wards one extremity. Some cross-cut saws are made broadest in 
the middle {^Fig, 83), not with a view to minimise friction, but in 
order^ without using too much metal, to place most of the weight 
where it is required. 

When stiffening frames {Fig. 86 and 38) are used, both the 
thickness and width of the saw are reduced to a minimum. 

The cutting edge is very often made on a convex curve {Fig, 
33), or with a “ crown” or “ breast” {Fig, 34), to adapt it to the 

Fig. 33. 
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Curved Cro$g*mt 

Fig. 34. 



Delhi Saw, 

natural rocking motion of the hand and arm. 

A saw should be springy and elastic and at the same time highly 
tempered. A soft saw dulls sooner, drives harder, and does not 
last so long as a hard saw. Nevertheless saws of Indian manu- 
facture are often made of merely tough iron. 

In a straight saw the rake influences the pressure of the saw on 
the wood during the progress of cutting. The rake should there- 
fore bo regulated according to the hardness of the! wood to be 
sawn and the height and pitch of the teeth. 

2 0 
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The more common forms of saw used for forest work in 
India. — These arc the ordinary pit saw {Fig, 35) and the frame 

Fig. 35. 



Pit Saw. 

saw (Fty. 3fi) for longitudinal catting ; the cnrvcil cross-cut {Fi^. 


Fig. 36, 



33) and straight cro3,s-cjit {%. 37) .saws for foiling and logging ; 
the frame cross-cut saw (Fig. 3«) for cutting up into billots ; and 

Fig. 37. 



Straight Crou^rut Saw. 

tlio Delhi saw {Fig, 34) for all throe purposes. In the Western 
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Himalayas and in the Punjab a straight one-hand saw about 

Fig. 38. 



□ 



1 


1 

■■1 




.niMBHHHHilB 





J^'rame CtoM-rmt 6a w 

3 foot long {Fij, 39), like an ordinary ripping wiw, is used 

for logging. It is, how- 
over, a very inoffectivo 
tool, and when a troi^ is 
more than about 2^ feet in 
diameter, it has first to 
bo split down the mid- 
dle with wedges. There 
is no reason why the 
American one-man saw 
31) should not l>o at once introduced as a substitute. It 
works very quickly and cuts both ways. 

The use of the circular saw for conversion in the forest is too 
restricted in this country for a special description of it to bo in- 
troduced hero. 

In logging fallen trees a curved cutting edge offers several 
most important advantages : it suits the natural rocking motion 
of the hands and arms of the men, it requires loss force to pull tlio 
saw (since the teeth come successively into action one by one, 
never several together), the sawdust is never an obstruction (since 
it is at once cleared), the saw can out down to the very bottom of 
the log without risking the teeth against the ground or requiring 
the log to bo raised off the ground, and the operators* hands are 
always well above the ground and cannot therefore bo hurt. 

In felling also a curved edge is to be preferred, as it causes 
very much less fatigue. 

In longitudinal cutting, a curved saw, besides suitiug the natural 
motion of the hands and arms, is easier to pull, cuts deeper at 
each stroke, enables the bottom sawyer to stand or kneel well 


Fig. 39. 



iZMdtf ifne^hand Saw. 
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away from the falling sawdust, and can be used to cut with right 
down to the ground. 

In the use of both the curved and the frame saws for longi- 
tudinal cutting the logs have to be raised ofiP the ground only at 
one end, whereas, when the pit saw is employed, owing to its great 
length, the logs have either to bo entirely lifted off the ground 
on two high supports or placed on supports resting across a long 
deep pit.' The curved Indian saw, owing, no doubt, to its very 
rough manufacture, offers the very serious drawback of leaving 
a very uneven surface. 

(To he continued). 


“GHATl’S” STRICTURES ON Dr. SCHLICH’S BOOK. 

I HARDLY think “ Ghati’s ” remarks in the number of the “ Indian 
Forester ” for October-December, 1889, on the former “ Directors 
of Forest Policy in India are in good taste. In the first place, I 
do not suppose that Dr. Schlich intended to detract from the 
services rendered by bis executive officers. The chief credit of a 
successful policy is naturally due to those who direct it, just as 
the chief credit of a successful war is attributed to the Commander- 
ia-Chief conducting it. 

Then as regards the policy of expediency which “ Ghati ” sneers 
at. He should remember the amount of prejudice and opposition 
to forest conservancy which the direction have had to contend 
with, and be thankful that even a moderate measure of success has 
been attained. No doubt, the present area of reserved forest is 
utterly inadequate to the wants of the people, because so large a 
proportion of them are situated far away from the centres of con- 
sumption, and only first class timber can be brought out from them 
and sold at a profit. Firewood and second class cannot be utilized, 
because it would not pay to bring them to the market. Take the 
average outturn of the reserved forests of India and Burma for 
the year 1887-88. It is only 1’34 cubic foot per acre, which gives 
about ’22 cubic feet per head of population, or, say, 10 lbs, of 
wood per head, besides about j^th of a bainboo !! This is of course 
a mere drop in the ocean to what is ^really required. I reckon 
that where wood is fairly cheap an average family will use about 
a ton of firewood alone per annum, not to mention building mate- 
rials ; and if they could got it, the whole population of British 
India would use up something like 2,000,000,000 cubic feet of 
firewood alone, or about 43 times the present outturn of the 
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reserved forests. Of course, they do not use that quantity, because 
they cannot get it, and burn cowdung instead. 

The present small outturn of the reserved forests is due, firstly, 
to the remoteness from the markets of many of them ; secondly, 
to the large areas fit for little else than grazing included in them ; 
thirdly, to many of them having been tak(*n over in a temporarily 
ruined state and the consequent necessity for giving them a rest ; 
fourthly, to the want of working jilans. The laht two courses will 
yearly diminish and the annual average outturn proportionately 
iilcreaso, but it will be long before it reaches a ton an acre per 
annum, unless wo exclude the grazing areas. If we exclude the 
latter, the area of the reserved forest available for growing timber 
would bo reduced by about 25 per cent, and might be put down 
at 2,500,000 of acres instead of 8.400,000. But even a ton an 
acre per annum on the present area would not be sufficient to {iro- 
vide the population of India with firewood alone. It is therefore 
abundantly clear that the present rcberved area is quite insufticieiit 
for the requirements of the country, and that even the 20 per cent, 
of the area of the country mentioned l)y Dr. Sclilich as the maxi- 
mum would he insufficient. I think, then, that everything should 
bo done to ac‘<|uiro larger areas in those province® which have a 
deficieflcy. What wo especially want is more forest in populous dis- 
tricts, and no oppegrtunity of acquiring areas in such localities 
should be allowed to slip. Wo shall have to work in concert with 
District Officers in acquiring such uroa&, but now that fuel and 
fodder accessible to cultivators are recognised to he a boon to 
them, the c(^operation of Hevemio Officers should not be difficult to 
obtain. 

In connection with the subject of the supply of wood to the 
people it has often occurred to me that something might be done 
at settlements to oucourage the rearing of trees hy cultivators 
on their land. Would it not be practicable to make some deduc- 
tion of assessment for the trees growing on the land and for every 
tree planted and brought to sapling stage up to a certain limited 
number per acre ? A census might be hiken at the end of every 
decade. If by some such measures ryots could Iw induced to rear 
trees it would bo a great boon to them. Apart from the utility 
of their produce, they would afford protection to the land against 
the hot dry winds of summer, shade and food to cattle in hot 
weather, and return a quantity of leaf mould to the soil. I think 
the subject is one of importance in a hot country like India, and 
well worth the consideration of District and Settlement Officers. 

F. B. D. 
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A PROTEST. 

In youp article on the training of Forest Officers, with which I 
generally agree, I was painfnlly surprised to road your opinion 
as set forth on p. 189, to the effect that not one in 50 of ns ever 
attempts to keep abreast of the progress of European forestry. 
This I could pass over in silence; but when you go on to make 
the astounding assertion that ^^a shrewd junior civilian, or an 
ordinarily sagacious merchant’s assistant or bank clerk ” would 
have done equally well, 1 feel bound to enter a strong public 
protest against any such suggestion, even though emanating from 
an editorial and professorial chair, which is by its very existence 
a mutely eloquent refutation of the statements which have raised 
my bile. As a matter of fact, a considerable number of very 
“ ordinarily sagacious merchant’s assistants, bank clerks,” military 
amateurs, and nondescripts of sorts have been shovelled in over 
our heads; but it is not apparent that they have done even as 
much as we have, and that only after profiting by our teaching 
and example. Indeed, 1 find it difficult to put my ideas into that 
courteous language which is so desirable and necessary. 

Hero are wo, just emerging victorious from a struggle foj exist- 
ence with the “ shrewd civilian,” who has only yielded ground 
foot by foot at the sword’s point, and is beginning to take us au 
s^rieua, when you drop at our feet, like a thunderbolt from a clear 
sky, a weapon which he will not fail to turn against us. But if 
I can, I propose to hack this weapon about a bit, and see if it is 
sound metal, and one we need not have been afraid of.* What have 
we done ? Well, we have e‘»tablished that chair of which you 
are so distinguished an ornament. Your shrewd civilians, Ac,, 
&c., would have been too shrewd and sagacious to have done it, 
even had ho attained the idea. And it is not the only one of its 
kind. 

We have got a Forest Act, for which wo owe small thanks to the 
shrewd civilian, and arc using that Act, though ho bears it no 
good-will. We have got most of our forests demarcated, and many 
settled, but perhaps you are not awaro that there has been any 
difficulty about that. If Government had allowed the work to be 
done by Forest Officers it would have been finished about ten years 
ago. But even in the Act itself is the trail of the serpent. Any 
person eacept a Forest Officer is to bo Forest Settlement Officer, 
and most of us can tell what dire uphill work it has been to keep 
the Uovenuo Officers up to the scratch. The intorminabk) dobys, 
the strenuous olforts to “protect” (ie,^ destroy) what should bo 
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reserved,” the determined claim<9 to every imaginable species of 
popular privilege, the denunciations of the Forester as the incar- 
nation of harsh grasping oppression, and the pooh-poohing of his 
arguments, all these we have Uvod and fought manfully through. 

What have we done I Wo have educated our masters! We have 
taught our lately unwilling, jealous, inimical superiors, the local 
Oovernmont and their shrewd civilians, to respect and adopt, to 
believe in, and to begin to loyally support, the science wo repre- 
sent. The “ shrewd junior civilian,” who is cock sure he could do 
much better without us, b unfortunately not yet extinct ; but his 
vitality is sapped, and we fear him no longer. Evon*the Bombay 
Government, under the paternal but needful eye of the Govern- 
ment of India, is beginning to see the error of its ways. Call you 
this nothing ? Faith ! I, as having borne a small share in the 
battle, am proud of it. 

Uo you demand revenue ? Enquire how many times the revenue 
of 20 years ago will go into that of to-day. Do you want books ? 
Take<iown Brandis, Gamble, Schlich, Maegregor, Baden-Powell, 
or one of your own, and others which you know more about than 
I do. As for Working Plans, I am sure you have piles of them in 
your records. Is it organization you seek ? What was the state 
of things 20 years ago, and do wo owe our present position to civi- 
lians, or to the pertinacious and unremitting efforts of our own 
officers? True, wo may bo a little Imckw^ard in cultural knowledge, 
but you are speaking on the assumption that w'c have been in 
cultivation and poacefni enjoyment of well Yogulated forests for 
the Inst 20frears, wheieud the actual fact is, that we can oven yet 
hardly call our souls aud lands our own. Look at the amount 
of administrative work wc have to do, and remember that the 
arts of peace cun only flourish on the successful issue of the arts 
of war. The urgency of the present is the art of war. Every 
battle lost now is lost for ever. Cultural matters can wait till wo 
can spare time for them without neglecting vital interests. I 
maintain there is not a department in India that can show such 
a glorious record. Others have made as much progress perhaps, 
but which of them has had to Bght its way step by step through 
the passive inertia, the active dislike, the opposition, contumely, 
slander, general unpopularity, and agitations that we have with- 
stood, and now stand fhirly abreast of them all — the best^bused 
and least encouraged department in India. Long may wo so 
stand— self-reliant, fearless, and single-minded to the end of time. 


Vellbda. 
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Dr. SCHLICH’S TEACHING re FORESTRY, GRAZING 
AND RAB. 

A REFERENCE to the Administration Reports of the Circle in 
which I have the honour to serve shows that the revenue from 
grass and grazing in 1887-88 was 2^ lakhs, while grass and graz- 
ing of an equal value was “-appropriated by concessionaires.” 
The corresponding figures for 1888-89 are Rs. 3^- lakhs and Rs. 2^ 
lakhs respectively. These figures show incontrovertibly, I think, 
that from either the Government or the consumer's point of view 
the question *of grazing in its connection with forestry is a most 
important one, and I have no doubt that it is equally so in many 
other circles. I turced 4o Dr. Schlich's Manual to see what is 
being taught to the “ conacrity'* whom I expect to join ns next 
season. As far ns I can discover, after searching that book from 
cover to cover, the only reference to the subject is to be found in 
nine lines on page 225, headed “ Forestry combined with the rear- 
ing of cattle.” I would like to see the face of the District Forest 
Officer, Thana, on finding a fine growth of sissu saplings cut 
over to feed a “ Dhangar’.s ” herds, or the District Forest Officer, 
Khandesh, gazing on a few acres of pollarded llardwickia saplings 
when our conscrit comforts him from the manual with “ Broad* 
leaved species may also Ije lopped for cattle fodder.” “ The trees 
should be placed in lines.” Really, I believe, the Principal Professor 
is chaffing. Now, Mr. Editor, I understand that it is expected 
that the Forest Class Ut Cooper’.s Hill will in time furnish foresters 
not only for the colonies but for England itself; and in|^iew of such 
a contingency, I have no quarrel with Dr. Scblich when be teaches 
that the production “ of trees and shrubs of special beauty ” may 
bo a possible “object of management,” but I must confess my 
disappointment at the way all special questions of Indian Forestry 
are shelved in the manual, which is meant, at any rate primarily, 
for the education of the coming generation of Indian Foresters. 

In this Western Presidency again “Rab” is a ‘burning ques- 
tion ' — (‘ Rab ’ is the loppings of trees burnt annually on the rice 
nurseries of the Konkan) , and is answerable for very much denuda- 
tion of hill slopes). There is ample literature on the subject, 
including the evidence of Forest Officers and others before the 
Thana Forest Commission, which must have been available to 
Dr. Schlicb. But Rab is never mentioned, and its elder sister, 
“ Kumri,” is dismissed in ten lines, with a pat on the back rathot 
than otherwise. But in connection with Rab I have a fa? graver 
charge than one of mere omission to bring against Dr. Bchlicb. 
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At page 218, he writes: After severing the whole or part of the 
stem above ground the roots and stool develop shoots, thus pro- 
ducing a now generation. This process of regeneration can, as a 
rule, be repeated as long as the stool and roots continue to live^ 
Again, at page 214, after describing pollarding,” he concludes 
with : “ In either case the trees may be cut o\^x just as in ordinary 
coppice'^ (The italics are mine.) If the theory here enunciated 
is true, tre have been living in a Fool’s Paradise, and pure cojppice 
working is bad Forestry, for it is not a regeneration* of the crop, 
but a mere harvesting of material which can only be repeated a 
certain number of times, i>., “as long as the *stool continues to 
live, ” i^nd must inevitably end in denudation. But the theory is 
false. If copj)ice is properly -worked, the shoots develop independ- 
ent roots and become independent tree>, capable of being themselves 
coppiced. It is this fact which makes the coppice system a system 
of “natural regeneration.” The point is a vital one in connection 
with llab, for (according to Dr. Schlich’s teaching) the rab-cutter, 
who merely lops the trees, is right, and the Forest Department, 
who wish to restrict him to branch-wood produced from coupes of 
coppice, is wrong. For if the permanency of the crop depends 
solely on the life of the original stools and shoots, it is evident that 
mere lopping must be less of a shock to the constitution of the 
tree than f<‘lling ter re j'* and consec^uently must tend less to 

shorten the life of the tree and therefore of the crop. 

Ghati. 


Brandy from Wood. — An eminent German sanitary expert says 
that chemists have 8ucce<'ded in making a first-rate brandy out 
of saw-dust. A man can, therefore, g(‘t a rip saw and go out 
and got as drunk as a lord on a fence rail. A man can make 
brandy smashes out of the shingles of his roof ; ho can get 
tretnens by drinking the legs of his kitchen chairs. You may shut 
an inebriate out of a gin shop and keep him away from a tavern, 
but if he can become uproarious on boiled saw-dust and desiccated 
window sills, any attempt at reform must necessarily be a failure, and 
we think that the opinion of a sanitary crank upon the jim-jams of 
a house should be taken with a most liberal grain of allowance. 

2 p 
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A MANUAL OF FORESTRY. 

By WlLUAU SCULICH, Pu. D.* 

• 

Probably it will not for somo time bo generally recognized in 
England that forestry is a profession in the sense in which wo 
speak of the profe^-^ion of law or of medicine. And it is a bold 
step to publish a manual of forestry for English readers in a sys- 
tematic and strictly technical form. This is the task which Ur. 
Schlich has undertaken, and the volume before us is the first in- 
stalment of a large work, w’hichj when comjdeted, will be the first 
comprehensive manual of forestry in the English language. 

Before going out to India in 18()6, Dr. Schlich had {lassod the 
examinations for the superior forest service in his own country 
(Hesse Darmstadt), he had been the pu[)il of one* of the most 
eminent Profosors of Forestry in Germany, .the late ^Gustav 
Heyer, and he h(dd a distinguished place among his fellow- 
students. At the commencement of his career, the changes which 
had taken place in Hesse Darmstadt in conse(|uence of the Aus- 
trian war were believed to aflFect injuriously the chances of pro- 
motion for the younger members of the forest se^ice. This 
induced him to accept the oiler of an appointment in India. Here 
ho was dcsignaU^d at ah early date for iin]>ortant positions, and 
thus, after he had served several years in Burma, he was sent to 
Sind, wheVe, under com[>let6ly djlfereut conditions of climate and 
forest, he did excellent work. He served successively as Con- 
servator of Forests in Lower Bengal and in the Punjab, until he 
rose to the post of Inspector-General of Forests. In 1885 he 
consented to relinquish his important f>osition in India, in order 
to become Professor of Forestry at the Forest School which U 
had been decided to form in connection with the Uoyal Indian 
Engineering College at Oooper’s Hill. 


* Yol. t. (London : Bradbnrj, Agnew, and Co., 1B6Q.) 

We hope shortly to pablish oor own review of this work, bat in (he meantimo 
reprint what Sir D. Brapdis has laid of it in Aa(are of Uth JUeounber, IBBU. 
Sir Dietrich has himseli' supplied us with ** copy." 


DB. BOBLIOB'm manual OP POBMTBT. 


807 


The volnme before ns oontains the general and introductory 
part ; in a second volume the aiithor«propo6es to set fofth in detail 
the different sylvicultural operations ; while the protection of 
forests, the utilisation of timlter and other forest produce, the 
systematic arrangement of the plans for working, and tbe€nancial 
aspect of forest management, will complete the work. Not the 
least of the advantages which will be gained by the publication of 
this manual will be to settle the English forest terminology. The 
technical terms which had been tentatively used 8in<# methodical 
forest management was begun in India may now be expected to 
receive general currency, and will be more correctly understood 
than be{Dre, 

The primary object of the Cooper’s Hill Forest School ig the 
training of officers for the Indian Forest Service, but others also 
may attend the forestry class<<s in order to qualify for the manage* 
nient of forests and woodlands in Great Britain and in the 
colonics.. It may therefore he hoi)**d that Dr. Schlieh’s manual 
will eventually promote the good tnanageinent of forests in many 
parts of the world. In Great Britain and Ireland the author 
states the area of woods and forests at 2,790,000 acres, and in 
British India the area of Government forests at 70,000,000. No 
data are available for estimating the forest area in the British 
colonies. But the area stated i^ sufficient to demand the systema- 
tic teaching of forestry in England. . 

Ill the Gcrinan Empire the total forest area only measures 
34,340,000 acres, of which 11,213,000 acres Indong to the State. 
Yet there are no les^ than iiiiu* forest schools in the different States 
for educating the superior officers in the State and other public 
forests an<l tlie principal wood managers in private estates. The 
books pnblished on the subject of forestry in all its branches 
during the three years amounted to 177, or fifty-nine a 

year on an average. Besides these, there are ten periodicals on 
forestry, some quarterly, most monthly. One general association 
of Geripan Foresters meets annually, and ten local societies hold 
their meetings either annually or onoe in two years. And. all these 
associations publish their transactions. Perhaps it will be urged 
that this' large and daily-growing forest literature is not necessarily 
an advantage ; that Gorman foresters had better attend to the 
management of their forests instead of writing hotiks. As a matter 
of fact, however, the management of the German forests, public as 
well as private, is excellent, and is improving steadily. The best 
proof of this is the large and steailily growing income derived from 
these estates by the Govornmeiit, by towns and villages, and by 
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private proprietors, and, more than that, the improved condition 
and the increased capital value of these properties. 

A commencement, however, of forest literature has been made in 
the English language. The Transactions of the Royal Scottish 
Arboricnltural Society have attained their twelfth volume, and^ 
they frequently contain papers of considerable importance. The 
Indian Fore^ter^ commenced as a quarterly by Dr. Sehlich in 1875, 
is now a monthly magazine, of vrhich fifteen volumes have ap- 
peared^ In addition to those a number of valuable publications on 
different branches of forestry might be named that have been 
published within the last twenty-five years. 

German forest literature, though it has attained such large di- 
mensions, is of comparatively recent origin. During the eighteenth 
century sylviculture and the management of forc'^try had made 
great progre^^s in many parts of the country, but the methodical 
and scientific treatment of the subject dates from the labours, 
during the first thirty } ears of the present century, of Hartig in 
Prussia, Cotta in Saxony, and Ilundeshagen at Giessen, Scientific 
forestry in England must necessarily be built u[>on what has been 
accomplished in this respect in G<*rmany, and with becoming 
modesty Dr, Schlich acknowledges that the principal German 
works have been his guide in the preparation of the present hook. 
Great Britain does not stand alone in this re’^peet. In Franco also 
the development of scientific forestry has to a great extent bi*en 
based upon the progre^^s previou'^ly made in Germany. The same 
may bo said of fore.^try iu Italy, Russia, Scandina>ia, and other 
European countries. 

Part I. of the manual treats of the utility of forests directly in 
producing wood and other forest [iroduce and indirectly in in- 
fluencing the climate, in the distribution of rain-water, in the 
preservation of the soil on slo[>ing ground, in the binding of mov- 
ing sands, and in affording shelter against winds. All these matters 
are clearly and exhaustively treated, and in regard to the climatic 
influence of forests the author gives a most useful summaiy of the 
researches which have been made to determine the effect of forest 
growth upon the temperature of air and soil, rainfall, humidity, 
and evaporation in Germany, Switzerland, and France, mainly by 
the establishment of parallel stations, one being situated inside a 
fully stocked fore^^t and the other at some distance in the adjoin- 
ing open country. 

Part II. sets forth the fundamental principles of sylviculture. 
The author maintains, with justice, that the principlet of sylvi- 
culture bold good all over the world, but adds that the illustration 
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of those principles must be taken from a limited area. For this 
purpose he has chosen the timber trees of Western Europe on the 
50th degree of north, latitude, and the countries immediatelj to 
the north and south of it — in other words, the forest trees of 
England, Northern France, and the greater part of Germany. 
These species the author does not attempt to describe ; he assumes 
that his readers are familiar with them. The first chapter dwells 
upon the external conditions which influence the development of 
forests. He says ; — 

“ Soil, including subsoil, and atmosphere arc the media wbjeh 
act upon forest vegetation^ and they together are in sylviculture 
called the ‘ locality.’ The active agencies, or factors, of the 
locality depend on the nature of the soil and the climate, the latter 
being governed by the situation. Tho sum total of these factors 
represents the quality or yield-capacity of the locality. The For- 
ester requires to he ^\ell acquainted with the manner in which soil 
and climate net on fore^^t vegetation, in order to decide in each 
case which species and method of treatment are best adapted, 
und<^r u given set of conditions, to yield tho most favourable 
results.” 

Every forester knows that on good soil, and under conditions 
otherwise favourable, a timber crop is heavier than one of equal age 
grown under les< favourable conditions. In the concluding section 
of this chapter the author shows how one may use this fact in 
order to assess the quality of a locality. * Numerous measurements 
of woods of different species and ages, grown under different 
conditions, have been male in Germany on a systematic plan, and 
from * tho data thus obtained yield-tables have been calculated, 
showing the volume of timber produced at different ogos on a given 
area by tho principal species on localities of different quality 
classes. Using the yield-tsibles published for the Scotch pine by 
Willichn Weiso, now Professor at the Forest School of Karlsruhe, 
the author shows that at tho ages of 50 and 120 years tho volume 
pt‘r ac^o of timber only, not including faggots, ip localities which, 
according to their yield-capacity, are classed us first, second, and 
third class, is as follows : — 

I. II. III. 

Cubic feet at tho age of 60 years, ... 5,060 8,940 2,700 ^ 

„ „ „ 120 „ ... 9,060 6,950 6,840 

The figures of these yield-tables Dr. Schlich has found to a 
certain extent to be applicable to Scotch pine forests in England. 
They can therefore bo used in order to assoas the yicld-ca[>acity 
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of any locality stocked with Scotch pine. Eventually^ similar 
yield-tables will doubtless be prepared for the Scotch pine and 
other forest trees in Great Britain, and it will then be possible 
with certainty to say what yield of timber may be expected from 
plantations made in a certain locality. 

The second chapter deals with the shape and development of 
forest trees, but we can refer only to what the author says re- 
garding height-growth. Building again chiefly upon researches 
made in Germany, Dr. Schlich explains how the diflerent species 
haye a different mode of height-growth. On p. 1()3 an instructive 
diagram will be found exhibiting the relative height-growth of 
spruce, silver fir, beech, and Scotch pine in a loc ality of the first 
quality. At the age of 50 years the mean height attained by each 
species is as follows 


Scotch pine, 
Beech, ... 
Spruce, 
Silver fir, 


••• ••• 

••• ••• 

••• ••• 


64 feet. 


60 

65 

40 


>» 

»> 


At a later age spruce and silver fir take the lead, while hooch and 
Scotch pine remain behind in the race ; and when 120 yours old, 
the order of the species stands as follows 


Spruce, 
Silver fir, 
Beech, ... 
Scotch pine, 


188 feet. 
108 „ 
102 „ 

„ 


Scotch pine and beech therefore make the principal height-growth 
during the first period of their life, whereas spruce and silver fir 
continue to grow vigorously in height to a inueh grwitcr age, spruce 
more so than silver fir. The progress of height^growth of 
different species is much affected by the character of the soil, by 
elevation, tlio more or Jess crowded state of the wood, and other 
circumstances, but under otherwise similar conditions it will al- 
ways be found that deep, fresh, fertile soil produces much taller 
trees than shallow, dry, or rocky soil. 

In the third chapter, which deals with the character and com- 
position of woods, the author points out that the object of sylvioul- 
ittre is not to rear isolated trees, but considerable inaases of trees, 
forming more or less crowded woods. Pure woods consist of one 
species only, or of one species with a slight admixtnre of others, 
whereas mixed woods contain a mixture of two or more species. 
The advantages of mixed woods are clearly sot forth, and the 
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author’s remarks on this subject may be speofally recommended to 
the attention of proprietors and managers of woodlands in Great 
Britain. 

The last and most important chapter deals with the sylyionltoral 
systems — that is, the different methods under which the creation, 
regeneration, tending, and utilization of woods are effected. The 
three well-known classes are ; first, high forest, originating either 
self-sown or artificially raised ; second, coppice, which regenerates 
itself from coppice shoots ; and third, coppice with bfandards, a 
combination of seedling and coppice forest. The modifications of 
these three main systems are numerous, and particularly the treat* 
ment of high forest has developed in a great variety of ways. On 
this subject we must refer the reader to the manual. These are 
matters which can hardly bo fully understood without opportunities 
for obtaining practical experience of forests treated under the vari- 
ous systems described. Such op|>ortunitie 8 may, to some extent, 
be found in Great Britiiin. The high forests ot* larch and Scotch 
pine in Scotland, rai-ed by planting, are excellent, and in some 
districts Scotch pine woods are regenerated by self-sown seedlings. 
The oak wockIs of the Forest of Dean and the l>eecb voods on the 
chalk downs of Buckinghamshire are instances of high forests 
with different character and different methods of treatment. Most 
instructive, again, are the natural oak forests in Sussex -coppice, 
with a large proportion of standards. So are the coppice woods of 
ash ami sweet-chestnut for the production of hop-poles in Kent, 
and the osier beds on the hanks of the Thames. The difficulty is, 
that the treatment of these woods is entirely empirical, and that 
without authentic statistical data regarding yield in timber, re- 
garding income and outlay, no forest can properly be used for pifir- 
}»o^08 of instruction. If the student wishes fully to understand 
this and other portions of the excellent manual before us, he must 
study the forests of Ciennany, public and private. This may he a 
disadvantage, but under the circumstauces of the case it cannot be 
hel|>ed. 

Appended to the first part of the book are two treatises which 
will be read with interest by those who may uot care to study the 
more teehnioal portion of the manual. They deal with forestry in 
Great Britain and Ireland and in British East India. The physical 
configuration of India, its climate and rainfall, the distribution of 
the forests, and the forest policy pursued by the Government of 
India during the last thirty years are clearly set forth. The 
protection and systeinatio management of its forests are matters 
ni the utmost iuiportanoo for the welfare of tho*millions inhabit- 
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ing the British IndTian Empire, of infinitely greater importance 
than good forest management is for Germany or other countries of 
Europe. Enthusiastic Foresters in India have long maintained 
that by improving the condition of existing forests, so as to make 
them more dense and compact, by extending their area, and by 
creating forests wliere none exist at present, the rainfall in seasons 
of drought might be increased, and famines might thus be averted. 
Dr. Schlich fully discusses this subject, and states several oases 
in which the presence of dense forest growth seems to accompany 
an increased rainfall; but at the same time he fully ox|>luin8 the 
reasons why a final conclusion does not seem justified. The result 
is that, though the local influence of forests in lowering the tem- 
perature and preserving moisture is undeniable, wc are not justified 
in hoping for an improvement of the Indian climate. The favour- 
able influence of forests in India upon the irrigation from wells 
and tanks is, however, beyond doubt, an«l tins is a vital question. 

To illustrate the effect of forest growth in protecting loose soil 
on hill-sides, the author mentions the Siwalik Hills at the foot of 
the North-West Himalaya. We quote bis words: — 

‘^Anyone .who has ever stood on the hills behind Iloshiarpur In 
the Punjab and looked down upon the plain stretched out towards 
the south-west has carried away an impression which ho is not 
likely to forget. In that part the Siwalik range consists of an 
exceedingly friable rock, looking almost like sand baked to- 
gether. Formerly the range was co\ere(l with a growth of forest 
vegetation, but a number of years ago cattle-owners settled in it, 
and under the combined atUcks of man, cows, sheep, and goats, tiio 
natural growth disap()eared, while the irt^ad of the boasts tended 
to* loosen the soil. The unnuiU monsoon rains, though not heavy, 
soon commenced a process of erosion and of carrying away the 
surface soil. Gradually small and then large ravines and torrents 
were formed, which have torn tho hill range into the most fantas- 
tic shapes, while the <UlMs has been carried into tho [>lains, form- 
ing, commencing at the places where the torrents emerge into the 
plain, fan-shapod accuninlations of sand, which roach for miles 
into the plain, and which have already covered and rendered sterile 
extensive areas of formerly fertile fields. Indeed, one of these 
currents or drifts of sand has actually carried away a portion of 
the town of Hoshiarpur. The evil has by no means reached its 
maximum extent ; and if curative measures are not adopted at an 
early date, the progress of transporting the hill range into the 
plain will go on, until tho greater part of the fertile pltin stretch- 
ing away from its foot has been rendered sterile.’* 
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The author might have added the denuded hills, and The rivers, 
formerly navigable, but now silted up, in the Ratnagiri district of 
Western India, and other similar instances. 

That a country so populous as India requires immense quantities 
of timber, bamboos, and firewood goes without saying. Among 
other articles of forest produce, cattle fodder is an important item. 
In the drier portions of the country the supply of grass, parti- 
cularly during seasons of drought, is more plentiful under the 
shelter of trees than out in the open. In times of scat city grain 
can easily bo carried long distances to provide food for the people, 
while cattle fodder cannot be so ea‘-ily carried. As a matter of 
fact, where forests have been formed and protected in the drier 
parts of India, they have proved a great help in enabling the 
people to maintain their cattle in times of drought and scarcity. 

In India the duty of taking action necessarily devolved upon 
the State. The result has been the formation of extensive forest 
estates, called reserved forests, which at present, the author states, 
aggregate 83,000,000 acres, or three times the area of State forests 
in the German Empire. If forest matters in India continue to be 
properly managed, these estates will not only secure the well- 
being of the people, but will be an iniportint source of strength to 
the Government, financially and otherwise. As yet the revenue 
which they yield is insignificant in relation to their extent. But 
it is growing steadily. Dr. Schlich shows that during the three 
years 1861-67 the average annual net revenue from the Govern- 
ment forests amounted to £106,615, and during the five years 
1882-87 to £381,752 ; and ho states it as his opinion that twenty- 
five years hence the net surplus will he four times the present 
amount. More important, however, than the annual revenue is the 
steadily incrensiog capital value of these Government forest estates. 

In Great Britain the aspect of affairs is different. The small 
area of the Grown forests, burdened as they are with prescriptive 
rights, cannot reasonably lie expected materially to help the 
development of systematic forest managcinent. But there are over 
^,500,000 acres of woods and forests in the hands of private 
proprietors, and thero are 26,000,000 acres' of barren mountain 
land and waste, a portion of which might be planted up. Pro- 
prietors, as a rule, desire to augment their income and to increase 
the oapital value of their estates. In many cases this might bo 
eftected by a more systematic management of their woodlands, and 
by the planting up of waste lands. Tho chief obstacle to progress 
in this direction is tho low price of timber and tho high rent at 
present obtained by the letting of grouse moors and door forests. 

2 g • 
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Upon (Tata which cannot bo gainsaid, Dr. Schlioh has based 
important calculations, which will be found on pp. 17-19. Space 
forbids the discussion of details, but tho result is that Scotch pine 
forests cannot bo expected to yield more than 2^ per cent, on tho 
capital investt‘d (tho value of the land and of the growing crop). 

“ All land, therefore, which can bo let for tho raising of field 
crops, for shooting, or other purposes, at a rental equal to, or uj)- 
wards of 2| per cent, of the capiUil value of the land, had better 
be so let. On the other band, land which would realize a rental 
of less than per cent, of its value may with advantage bo plant- 
ed with Scotch pine or other similarly ronmherativo troes.^’ 

These conclu.^ions are based upon circumstances as they exist 
at tho present time. But a change of circumstances is not im- 
possible. The author points out that fi, 000, 000 loads of timber 
are imported annually into tho Unittid Kingdom from Europe and 
North America, and that only a small portion of tho fore.sts whicli 
furnish this large supply are under systematic management and 
control. It may be regarded as certain that the supply from 
Sweden and Norway ami from North America, amounting at ]^re- 
sent to nearly 4,000,000 loads a year, will continue to dimini>ii, 
and, under the circumstances of the case, the necessary result of 
Buch diminution will eventually he a rise in the price of timber. 
Again, if proprietors of woodlands in England and Scotland were 
in a position to offer largo quantities of home-grown timber of 
good quality for sale, regularly at shited sea^on'^, timber traders 
would make their arrangements accordingly, and in many ca^es 
better prices would he obtained. Firewood i** at present alimK'^1 
unsaleable in the Tnitod Kingdom, hut if — and this may hapj)en — 
the price of coal should rise considerably, firewoixi would in s(Uiic 
districts become an article of gemTal consumption, as it was l»’>d 
years ago, and to some extent this would iin{«rove the money-yiclil 
of w'ood lands. 

It is not too much to say that tho publication of Dr. Schlich’s 
Manual will give a powf-rful impetus to systematic forest manage- 
ment in the United Kingdom, in India, and in the vast colonic** 
of the Briti>h Empire* — in fact, wherever the Engli-h language Ih 
spoken. 
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A NOTE UEOAllDING ('EliTAIN INDIAN TANNING 
MATERIALS. 

iNTRODUCTOItY HkMARKS. 

At n Gonferonco hold at the late C^olonial and Indian Exhibition 
in London, a numlx'r of |rontlemen a^sombled to examine the In- 
dian tanning matori.il^. Samples \\ere freely distributed amon^ 
those present for the purpo-jo of seeuring profe^*^ional opinions, 
and, as the result, various reports have appeared in trade and oom- 
inercial publications. Amon^j these may be *'pocially mentioned 
the Report issued by the Leather Section of the London (^hainber 
ot Commerce. Subsetjmnit to the (Conference, applications were 
received at the Exhibition for collections of Dyes and Tans to bo 
j)laced ill the museums of certain Industrial Institutions. In con- 
sequence, letter^ and reports have l»eon received, mIucIi are deemed 
of Mich importance as to justify a stdection ol‘ papers ou certain 
tannin;; materials hein;; now published. 

While tiome of the Indian tans ha\e, as inilicated, been subjected 
durin;; the pa^t year or so (o industrial and ebemical examinations, 
other practical experiments have been set on toot by the various 
Goveriimeuts of India. has been ;;rown in Bombay, of 

width the samples sent to En;;land have been hi;;hly commended. 
Informatit»n has also been colh*cteil n'gardinpr Acacut bark and pods 
ot .so extensive a nature that a large \oluine might 1 k' issued on 
tb it subject alone, Captain Wood, ('onscr>ator of Forest^, North- 
Western Provinces and Gudh, has carried out useful cmiuiries into 
the pn^paration of Tanning Extracts.* That ofHcM‘r was one of 
the first to recognize that there were other woods anti barks 
b(‘side.s catechu that might he boiletl down to conveniently exptirt- 
ablt^ extracts. Samples of tlie extracts prepared by him were 
‘'btiwii at the ('oiiferenco, and the idea of utilizing new tanning 
materials was thoroughly approved of. It was dtvmed unneecssary 
to (‘utleavour to prtqmro eiitch from such trees as ..IrticiVi Sunuj and 
A. Sundray since these are oven less abundant than A, Catt*chuy 
•md consequently their extracts couM not Ik' prepared at a cheaper 
late than the enteh wo largely made in Pegu and Kuinaon. It 

* Wo liavo alroady givcu iliu rwuUs ofCaptaiu Wood a ou«]uirioa iu \ol XV., 
61-56.— [Ki>.J 
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was not, in fact, considered necessary that cheap cntch should be 
the sole aim of the exploration for new tans. There are many 
astringent substances rich in tanning materials, and it was recog- 
nized that the search became one for a cheap article that would not 
impart much colour, while possessing a fairly good proportion of 
some tanning principle. The colour which cutch gives to the 
leather is the chief reason why gambier is preferred by English 
tanners ; but the Kumaon cutch, which at the (Conference was 
mistaken for gambier until its character was explained, was by 
most of those present examined with apparent interest. The fol- 
lowing extract from the Report of the Conference may be hero 
given, since it refers to this and one or two other points of import- 
ance in connection with cutch : — 

“ At the present day cutch is not much used by tanners : it is 
too expensive, and the leather made by its means exudes an objec- 
tionable salt. Gambier is, therefore, preftTred. Catechu bark, 
however, was pronounced one of the best barks shown. It seemed 
to posACss a large amount of tanning principle, and had the equally 
indispensable property of being pale-coloured. 

“ A very extensive collection of samples of the extract having 
been shown, a discussion took place with regard to the Kumaon 
form. Mr. Proctor and several other gentlemen present had never 
seen this before, and thought it likely to j) 0 S''ess properties which 
the tanning industry bad overlooked. Samples were distributed, 
and reports promised. Some of the redder and less gummy fi»rnw 
of Pegu cutch were viewed as hopeful from a tanner’s point of view. 

It was urged that what had been done with the Acacia (^atechu 
should bo tried with a large number of other trees. The opinion 
seemed to bo that many plants which had Iwen neglected would yet 
come to yield preparations similar to cutch, and possibly cheaper, 
through being prepared from more abundant trees. 

“The cutch obtained from Acacia SUndra was view^nl more as a 
curiosity than anything el>e. Chemically, it is the same substance 
as the ordinary cutch ; and since it is believed the tree is not so 
abundant as Acacia Catechu^ it was thought undesirable to dwell 
further on this substance, except as an additional source of cutch. 
It was pointed out that the difficulty in using cutch as a tanning 
material was the fact that it imparted a pronounced colour • to the 
leather, which was not always desirable.” 

Acacia Catechu Bauk. 

{Conf. tcith Dktionart/ Economic FroductSj Vol. I., p. 27.) 

The opinion was unanimously expressed, that much valuable 
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material had been for years destroyed through the bark of the 
catch tree not being utilized. The pale colour of the bark and its 
apparent richness in tannin were characters that seemed to warrant 
high expectations that an extract of the bark, or even a carefully 
dried powder, would find a ready market. This seems, therefore, a 
subject that might with advantage bo commended to the Cutch 
makers. An experiment or two might indeed be undertaken by 
Government to ascertain the cost of producing a bark extract or a 
bark powder. It is possible that the expense of boiling, down the 
bark might not bo repaid by the price obtaineil. But this is a 
point that could only be solved by careful experiment ; and if it 
proved to bo not sufficiently remunerative, attention might then be 
turned to the preparation of a powder from tho rejected bark 
similar to tho powdered pods of Acacia arabica, an article which may 
now be said to ha^ e found a di.-^tinct market. ( Con/, ivith p. 107,) 

Acacia auabica. 

(Con/, with Dictionary Economic Producta^ Vol. I., p. 18.) 

The following pa-^sage* from the Report of the C’onference (C^olo- 
nial and Indian Exhibition) regarding Acacia arabica — the babiil 
or kikar— may be viewed as instructive : — 

“ The gentlemen present were of opinion, that if it were possible 
to induce some Indian firm to prepare from the pods an extract 
^ilnilar to outch, a trade might be 'started in thi'i product. The 
difficulty in tho way of opening up trade in tanning materials was 
on(‘ of freight. It i^i essentially necessary to reduce tanning ma- 
terials to their smallest possible bulk and weight ; and tho opinion 
was given that much eoubl bo done in this direction by ascertain- 
ing how far it was possible to produce extracts, either in a dry 
condition like cutch, or in the form of n liquid or prepartKl powder. 

‘‘It was suggoshid that i^w’ould be preferable to keep tho pre- 
parations of tho bark distinct from the po<i ; and in preparations 
of the pod it was recoin m end etl that, if possible, the seeds should 
bo rejected, as they would be injurious. Dr, Watt drew attention 
to the fact that in a recent communication from the Berlin Leather 
Trades Association fresh interest had been created in the Acacia (or 
babla) pods, owing to the light grey colour they impart to sheepskiU." 

It seems possible that simple machinery might be designed to 
crush the dry pods and remove the seeds. By so doing, the value 
of the tanning material would bo greatly enhanciHl, at the same 
time that u large quantity of a useful cattle food would be secured. 
Indeed, tho value of the pods as a tanning material is greatly de- 
preciated through tho action of the weeviL that literally riddle tha 
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pods in order to reach the seeds. In the oorrospondonoe published 
on a further page regarding Divirdivi (page 102), Messrs. P. and 
S. Evans & Co. make the suggestion that the Australian A. p^crum^ 
tha should be introduced into India. There would seem little to 
justify the conclusion that this would succeed better than tho 
common babdl, unless it be established that the Australian plant is 
so much superior from a tanner’s point of view as to justify a spe- 
cial effort being made. Regarding the peeling of babul bark see 
the remarks at page 106. 

Acacia leucophlcea. 

( Conf. with Dictionary Economic Products, Vol. I., p. 25.) 

The bark of Acacia leucopldcca — tho reru or safcd-kikar — at- 
iracted attention at the Coni'ereneo ; and the leathers exiuhited from 
various di^^tricts in India as jiiepared by inean> of thi-' material wore 
considered superior to any others shown. The>c facts would seem 
to suggest the de‘‘irability of having experiments instituted with a 
view to determine tho price at which an extract from thw bark 
could be sold and the annual quantity likely to lx* a\ailahle. But 
just as with the bark of A(aria Catechu it might he found that it 
w'ould not pay to extract the tannin, in which ea^c* it would be- 
come necessary to experiment with the pro(ia(‘tion of a dry powder. 
The writer ha^ no personal or practical acquaintance with the j»re- 
paration of Tunning extract". A suggestion may, however, he heni 
otlerod (and thi" occurred to him when the superiority in pednt of 
colour of Acartfi Catedin hark U" coinpartxl with tht* (‘xiract cuteh 
wan under di"CU""ioii at the (’onferenee) — riz., may it not ho that 
the act ot boiling down the <*liip" of wooil cause^ chemical changes 
hy whicli the colour i- jircxluced ? If this bo so, then <‘\lracfs 
from those hark" iniglit pro\(* less ^.llualJlo tliaii the puherizetl 
hark it.-elf. But here, again, w'c are confroutcHl with the iiecoaity 
of careful experiments. 

Anooeissus. 

(Conf. icith Dictionary Economic Products, Vol. I., p. 256.) 

The hark and leaves of tho Anoyeinms htl/ulla — tli<‘ dhavd or 
flhaurd — and the leathers tanncyl hy tbe‘?o were exhibited at the 
< \>nf(*rcnce. The following pas^ag<• from the Report may Ik* here 
given: — ‘*lt w’a** explained that these materials were extensively 
used in India, and that if found suitable for the European market, 
they could he more cheaply and exten.sively su})plied than perhaps 
any other tanning suh-tance found in India. The casual oxaniina- 
tion, however, seeined t() suggest that, unless those coiikl l»o pre- 
pares! in tlic form of a ( (Uidciised extract or hue j>owder, they were 
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never likely to find a market in Europe. To export a large quan- 
tity of dried leaves appeared undesirable, the bulk and danger of 
ignition being almost prohibitive.” 

Cassia. 

(^Conf, with Dictionary Economic Products^ Vol. II., p. 215.) 

The leather tanned by the bark of Cassia auHculata — the farwar 
— was considered at the (’lonferenoo much superior to what could 
have been inferred from the examination of the higlily coloured 
l)ark. It was suggested tliat the same C‘xporiments sliould bo tried 
with this substiinco as had been proposed in the ca>e of Acacia 
Catechuy viz., to prepare an extract and aUo a powder, and to fur- 
nish particulars as to the amount that might l)e annually available 
and the prices at wbioli these [•reparations could be placed on the 
home market. The -.ame opinion wa-^ exjirossed with reference to 
the bark of Chlcirassia ialntlaris — the C‘hittagong wood or chikrassi 
pabha. <kc. — r/c., that unless it would [)ay the Indian dealer to pre- 
pare an extract for the j)urj» 0 'es of oxj»ortation, it would be hope- 
less to expect this, or in fact ain crude bark, to bear the Ireight 
and otlicr charges so as to coin[K‘te with the materials at present, 
being placed in the home markets. 

Emdlica Mvrobalan. 

{Conf. with the remarks at jmye 02.) 

A few of the tanners pn‘'3ent ^^ere familiar with the Emblic 
inyndialaiis — tlie Iriiit of J*hf,lltntthiis Kmhlica — daula, uinla, aonla 
— though they had never before seen the leaves. But the same 
objection exists with regard to these as has already been alluded to 
umler Aiunjeissus, Unles'^ a tanning half-stutV could be [)rolitab]y 
])repared for export, it would bi* ho[»ele&s to expect a trade to be 
lione in the leaves. *They are doubtless good and useful tans, but 
ha\o to couipeto with others that can bo landed in the home mar- 
kets at lower [)rices. This argument seems perfectly just and 
applicable to the leaves, but since it pays to export the fruits of the 
true niyrohalans, it would seem as if the question of a future trade 
in the Emblic inyrobalan would turn on the [percentage of tannin 
which it [possesses and (ho colour it imparts to the leather. 

SoYMlDA liAIlK. 

In the Report of the ('onferonce it is staled that the bark of 
Smjmida /eftri/uyd, the rohnn free of Hindustan and the shem of 
^outh India, “gained most favour (»f any of the tan.s 'shown at the 
Conference. Tlte high amount of hinning princi|)le which it seemed 
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to contain, when taken along with the pale oolonr of the mate- 
rial, gave promise of an almost certain future. It was accordingly 
strongly recommended that experiments should be made with 
this ten in preference almost to any other.*’ With the possible 
danger of a limitation of the supply of cutch which the greatly in- 
creased demand for that extract is causing, it was recommended by 
the gentlemen assembled at the Conference that an effort should 
be made to discover a good substitute ; and although these gentle-* 
men urged that several plants should be experimented with in order 
to discover a good cutch substitute, the rohan met with the highest 
commendations. And it may be remarked that even were it found 
to be as convenient to extend the cultivation of Acacia Catechu itself 
as to adopt a substitute, it was urged there were drawbacks against 
cutch which would justify the experiments suggested. 

New Tanning Extracts. 

In the preparation of extracts by Captain Wood, to which in- 
cidental reference has been made, and of which the Inspector- 
General of Forests has been good enough to supply this office with 
a copy of the correspondence, the sdl {Shorea robusta) and the 
Asna (Terminalia tomentom) are the trees being experimented 
with. The former has long been known to afford a >trong tanning 
material ; and the latter, while belonging to a family the fruit> of 
w'hich are known to tanners as myrobalans has not obtained the 
same reputation as that of the sal. Its fruits are so inferior to 
those of T. Chehulaj the true niyrobalan, that they are not even 
used as an adulterant in the preparation known to the trade as 
‘‘ ground myrobalans.” At the same time the Asna bark is rich 
in tanning materials, and thoroughly deserves to be carefully in- 
vestigated. In a further paragraph the subject of Captain Wood’s 
experiments will be reverted to ; but meantfme it may be added 
that, when opportunity occurs, it would be desirable to have the 
same experiments performed with all the barks, fruits, and leaves, 
to which reference has been made in this brief review of recent 
investigations with Indian tanning materials. Captain Wood, how- 
ever, advances an argument (in favour of the trees now under his 
examination) which is so powerful as to scarcely admit of any 
difference of opinion. These trees are abundant in certain forests 
that are being cot up by railway extensions. Immense quantities 
of the bark are tliu^ likely to be completely des'troycd, if not 
utilized in the manner proposed. 

(To he continued). 
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Forestry in the Colonies and in India. 

( Continued from page 285), 

As lon^j a<5 tho «5oa wind-^i aro ‘Sufficiently strong to keep in cTieok, 
and even force hack, the north-we‘‘tern wind^, all U well for India ; 
hut occasionally the reverse occurs — that is to say, the nortli-w< 
winds force hack the ‘'Ca winds, and proceed far into the Indian 
plain and the Peninsula. If Uii'* a'^cendeney continues for some 
time, the rains fail, and scarcity or even famine is the result. 

In Septomher the moii'^oon commences to decline, and hy degrees 
north-easterly inds rejdace the south-western and southern breezes. 
They are dry, except in parts of Madras, vhere the\ bring heavy 
rain until Dec(*miK‘r, and are known as the north-east monsoon 
wimU. Local rains of motlerate extent are during \\ inter, 

more especially in the Punjab and North-Western Himalayas. 

The total annual rainl.ill ranges from 4 indies in some parts of 
Sind to nmre than oOO inch(*s in the Klia^ia llilN, and all interme- 
diate grades are duly reprc'imtcd. 

A tanintry' wliich ^how^ ^udi extremes of climate inn«t nece'*^n- 
rily sliuw a most \aried >eiretation. The actual distribution of the 
forc'^ts i-^ principally govi rued by the rainfall. Where that is 
favourable, [iroduction i" great, and the forcNts are dense ; where it 
is unfavourable, production proceed- at a ‘'low rate. Again, the 
nature of the rainfall go\erns the character of the forc'^t. Where 
tile rains are heavy, the country i*' ginierally covered with evergreen 
forest ; where it is li‘— copious, the forests aro dechluou'*; under a 
still smaller rainfall, they b(‘come ^pa^-e, and more dry, until they 
gradually end in de-ert. (Nm-etjuently, the evergreen forests aro 
found along the moist wi*st coa^t of the Peninsula, in the ci>a>t 
districts of Purina, < Chittagong, and along the foot and lower slopes 
of the Eastern Himalayas. The deciduous forests occupy the 
greater part of the Peninsula, and Purina away from the couvst. 
Pry forests are found in liajputuna and tlie Punjab, while deserts 
aro the principal feature of Sind,* With rising elevation in the 
hills, the forests become gradually temperate, and then alpine, until 


• Sind has some very vahmhle forests, whiefi are 
Indus on land more or less ro^ularl} inundated. 


situated on the hanks of the 
2 a 
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they disappear altogether on approaching the lower limit of the 
eternal snows. 

I have dwelt in some detail on the groat variety of cliinatea 
prevailing in India, because some idea on the subject is necessary 
so as to understand the forest policy which is indicated in the case 
of that country. The main issues of that policy depend on the 
follow ing three point- ; — 

(1) . Forest- in relation to climate and rainfall, 

(2) . The regulation of moisture, and 

(3) . Forest produce required by the country. 

However much may have been written and said on the first point 
in its application to India, 1 cau, in the present state of our know- 
ledge, dismiss it in a few words. The soiith-wc^t mon^ocm mnst 
for ever be the main source ot moisture in India, and the climate 
and rainfall ot the Indian plain and of the Peninsula are generally 
subject to other intluences, in comparison with which the efi’ects 
ol fore-ts inii-i alv^a^^ remain -mall. On this account, theii, atfo- 
re-tation cannot he pushed in the ca-e of India. 1 nin-t, how<*ver, 
not omit to mention tjiat the -hade and shelter ot forests w ill hi* most 
gratefully accepted by man and beast in a hot country like India. 

I have something more to say under the second head. In a 
tropical climate like that ot India the evaporation from an area 
e.v[)osed to tin* lull effects of the -lui is probably not less than four 
times that Irom an area whicli is covered by a deii-e growth of 
forest vegetation ; hence attore.-Uilion is of great importance wher- 
ever the rainfall is liiniti'd or unfavourably di-tnhuted over the 
several sea.sons of the year. 

Then, there is irrigation to be considered. No less than 30,()00,0(K) 
acre& of land are artificially watered in India by means of canals, 
wells, lake-, und ttinks. Only 3,0(m>,OIH) acre- depend directly oii 
the melted snow of the Himalaya'^, and it will ea-ily he understood 
of wdiat importance it i.s to keep the areas which provide the re- 
mainder of the water prof)orly sheltered. The larger the proportion 
of the caU;hiii(‘nt areas, whence the irrigation water comes, is 
shaded by forest vegetation, the mon* favourable and HustaiiUHl will 
ho the supply of water. On this account, tlien, forestry in India 
has an important mission to fulfil. 

The mechanical action of forest in regulating the flow of water 
from hill sides, also, is not without importance in India, and coses 
arc by no means rare which show the iiiischi(*voua effect of reckless 
dcforestiition. In this respect none is more instructive than the ca.so 
of the hills behind Hoshiarpur, in the Punjab. These, consisting 
of a friable rock, were safe, until, some forty years ago, cattle 
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grnziers settled in them and destroyed the forest and other vegeta- 
tion. Since then a process of erosion has set in, which is carry- 
degrees the hills into the plains, where they appear as huge 
sand drifts, which have already covered enormous areas of fertile 
cultivated land, and even destroyefl part of the town of Hoshiarpur. 
Such an evil can he avoided hy proven ing the natural vegetation 
on the land ; hut, if once started, special measures are required to 
m(*et it. In the first place, grazing must be stopped, at any rate 
that of goats and sheep, so as to allow a natural grov^ih of plants, 
shrubs, and trees to come up ; artificial sowing and planting must 
lie done, preceded in had cases hy the construction of dams and 
dykes to steady the soil, until vi^getation has once more laid 
hold of it. Mischief of tlii^ kind can ho stoj>pod and cured at a 
coinjiarutively ^lnaU sacrifice, provided it i> uikeii in hand at an 
early stage ; hut if it has been al]t>we(l to grow for a series of years, 
the expenses of checking the evil may he beyond the means of the 
State. As an examj)le, I may In^ro inentiun that France has boon 
sjM'nding large mm** of money during tli(‘ la^t t\^enty year^ in order 
to cure the nii‘'chi<*f wrought in the French Alp" in consequence of 
former m^glect anil recklessnes'?. This "hould he a warning to 
India tind the (’olonies. 

Although forests tire (»f considerable importance in India in 
re"j»(‘<‘t of their action as regard" tlie regulation of moi."tiire, they 
are ahsolutelv indi>pen"al)le on account of the produce which they 
yield, "inee hy far the greater apart of India niii"t rely on the timber 
and fuel produced in the country, apart from other proiluce. All 
the teeming million." of Imlia U"e wood liiel for their domestic 
liring, or, if such i" nut available, dried cowihing, the latter being 
miiclj to he deprecated from an agricultural point of view. At the 
^anie time enormous quantities of timber are required for construc- 
tion, hoat-hiiilding, tools, agricultural implement", railways, and 
other public works. If we add thereto a demand for many import- 
ant items of minor produce, nu»re especially cuttle fodder in tlie 
drier parts of the country, it will easily be understood that at least 
20 per cent, of tho total area requires to he kept under torcst. 
Even such an area would give only about half an acre per head ot 
population — an allowance below that of most Eiiroj)ean continental 
countries. 

The history of forestry in India is very instructive. According 
to the available evidence, the country was in former times covered 
with dense forests. Then settlers opened out tho country along 
the fertile vulleye, but the destruction of the forests on a larger 
scale was carried out hy nomadic tribes, who fired alike hills and 
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plains as they moved from one pasture to another. This process is 
believed to have gone on for more than 700 years. Subsequently 
came British rule, and with it a more fierce destruction of the for- 
ests than before. Extension of cultivation became the order of the 
day, and before its march many of the remaining woods fell under the 
axe, noinquiiy being made as to the ultimate result. Simultane- 
ously with the extension of cultivation and the increase of population, 
the annual requirements of timber and fu<d increased, while quickly 
multiplying herds of cattle roamed far and wide over the remain- 
ing forests. Finally, railways came, and with their extension the 
forests disappeared with greater rapidity than ever, partly on 
account of the increased demand for timber used in construction 
and firewood* and parily on account of the fre>h impetus given to 
cultivation on both sides of the line^. 1 Ikiv«' watched tliis last 
process, and I can te^itify from personal experience how fatal rail- 
way extension is to forests which are not subject to proper control 
and protection. 

For some time matters w'ont on .smoothly enouijh in India, hut 
then the shoo commenced to pinch. Difficulty was experienced in 
meeting the demands of timber for public works, sleepers had to ho 
imported from foreign countries, and it was then recogni«*od that a 
great mistake had been made in allowing the fort‘sts to he reekle^^s- 
ly destroyed. Experience had definitely proved that the prescTva- 
tion and suitable management of a sufficient area a« fon*sts could not 
be left to private enterprise, and that the interference of the State 
had become a n(‘cessity in the general int<•^e^t of the country. 

The forest qne>tion commenced to attract attention in the ojirly 
part of this century, in consequence of wliich a timber agency was 
cstiiblishcd on the west coa.st of the Peninsnla. Next we find, in 
the year 1843, Mr Conolly, (Collector of Malabar, planting teak on 
a large scale at Nilamhur. Dr. Gibson was appoinUni Conservator 
of Forests in Bombay in 1847. In 1848 C’aptain Frederick 
(.'onyers (Jotton caused the appointment of Lieutenant James 
Michael (now Major-General J, Michael, (l.S.I.) as Forest Officer 
in tlie Anamalais, which post he retained for ficveii years. Dr. H. 
Cleghorn became connected with forest conservancy in Mysore in 
1847, and he was appointed Conservator of Forests in Madras in 
IHofi. He w|^9 on special duty with the Government of India about 
the years 18fi0-fi2, when ho inquireil into the forest matters in the 
North-Western Himalayas and elsewhere* In the Central Pro- 
vinces, (Jolonel Pearson was the first < 'unsorvator who took up 
forestry in a business-like manner. 

Those gentlemen and others were the pioneers of forest con* 
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sorvancy in India. Their action, thongh localised, caused the matter 
to be discussed and kept before the public, and it led ultimately to 
the organisation of a general department by Dr. D. Brandis (now 
Sir Dietrich Brandis, K.C.I.E.). The latter was appointed Super- 
intendent of Forests in Pegu in 1856 by that great administrator 
Lord Dalliousie. Dr. Brandis was prineij)ally instrumental in sav- 
ing the Burma teak forests from destruction by enterprising timber 
merchants — that is to say, estates which yield now a gro'^s revenue 
of some 250,000/. a year. In 1862 ho was attached to the Govern- 
ment of India, and in 1864 appointed the lir^t Inspector-General of 
Forests to that Government. He then set to work to establish the 
Indian Forest Department, and to introduce a systematic manage- 
ment of the forests. At first he de>oh‘d himself to the provinces 
directly under the Government of Imlia ; .‘-uhseqUenth^ he was 
twice disputed to Bombay, and he totally reorgani.‘»ed the Forest 
Department in ^ladrns in 1881-83, immediately before his final 
retirement from India. 

The first duty of the new I>ej»artinent was to ascertain the ex- 
tent and character of the remaining fore^t^, and especially of that 
portion whioli still belonged to Government. This inquiry was 
not of special difficulty, except in so far as a sufficiently trained 
start' w'as not available at the outset. 

The next sU'p was to take the State forests under protection and 
inanagcinent, and now difficulticN arose. There were, no doubt, 
some administrative officers who soon perceived that it was to the 
true interests of the people to preserve a suitable forest area, and 
who cordially assisted the new’ Department ; but the ma jority of 
the officers of the State failed for a long time to accejit that view, 
]»rincipally lun^use the idea of forest preservation was now to them, 
and they feared complications fnmi the facts that the rights of 
(iovernment in the forests were in many cases ill defined, and that 
the [>eople claimed extensive rights by prescription and on other 
grounds in the areas which were the property of the State. The 
first Indian forest law was passed in 1865 : it provided ^hat the 
Government might declare any land belonging to it a GoAernniont 
State forest, and that such declaration should not abridge any 
right hold by private persons over such areas ; but the Act did not 
provide power to inquire into and legally settle the rights of third 
]»erson8 in the State forosU. Under this Act considerable pro- 
gress was made in the preservation of the forests, wherever the 
population was limited and the forest areas exhuisive. But where 
the reverse conditions prevailed, and where the rights clairntnl hy 
the people, rightly or wrongly, were extensive, the benefits of the 
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Act soon threatened to become abortive. Consequently fresh 
legislation was soon contemplated, and, after years of discussion, a 
new Act was passed, known as the Indian Forest Act of 1878, fol- 
lowed by special Acts for Burma, Madras, and one or two other 
provinces. Of these, the Burm& Act is the best. Generally speak- 
ing, the enactments give power to the Government — 

(1) . To declare any area belonging to the State, or over which 
the State has rights, to be a State forest. 

(2) . To demarcate such area, and to inquire into and settle, once 
for all, the rights claimed by third persons in or over such area ; 
to commute such rights if they seriously interfere with the main- 
tenance of such forest ; and to prevent the springing up of new 
rights except by a Government grant. 

(.3). To provide for the jiropor protection and management of 
the State forests. 

(4) . To provide for the protection and management of Govern- 
ment forests not included in the reserved State forests. 

(5) . To provide for th(‘ preservation of private forests, which 
are of special importance to the community as a whole. 

(6) . To provide for the protection of forest produce in transit. 

(7) . To provide for the adequate punishment of persons break- 
ing the forest law. 

Passing over many other provisions, I shall only add that the 
Act is throughout permissive — that is to say, the (h)vernment may 
bring its provisions into operation or not, as may be required from 
time to time. 

Under these laws an area of about 50,000,000 acres, which is 
just under 10 j)er cent, of the British territory, have been brought 
under the control of the ■ Indiau Fore>t Department; thirly-three 
million acres are so-called Ueserved Htate Forc^^ts — that is to say, 
areas which have be(3n set aside and are inanug<‘d as |K3rinanent 
forest <3statos ; while the remaining twenty-two million acres are 
as yet so-called Protected or Unclassed State P^or(‘sts, enjoying a 
limited extent of protection until it has been finally decided whether 
they are to be incorporated with th(j permanent Stat(» forests or not. 
Some fifteen million acres of additional forest lands ate at the dis- 
posal of Government, which have not os yet been brought under 
the control of the Department. 

It will be noticed that the area of State forests falls considerably 
short of 20 per cent, of tlie total area, the proportion which is lie- 
lieved to be that required to meet the demands of the country. 
There are, however, us yet extensive forest lands in the hands of 
private persons, and although their extent and yield capacity is 
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decreasing every year, a considerable portipn is so situated or of 
such a description that it is not fit for permanent cultivation, and 
may be expected to yield always a certain amount of produce. In- 
terference with these private forests will only be possible in cases 
of absolute necessity. 

The bulk of the required produce must come from the State 
forests, and if they are to yield that, they must be managed in 
a careful and systematic manner. Hence Sir Dietrich Brandis 
recognised at an early stage the paramount importancf^ of provid- 
ing a competent staff of officers. lie obtained, as early as 18(i6, 
the sanction of Government to a scheme, under which every year 
a number of young Englishmen are selected in this country, and 
trained in fore>t science and practice before they proceed to India 
to take their places as officers of the Forest De[>artment, For 
many yoar.^ these young men studied forestry in Germany and in 
France. Gradually the difficulties of stud} ing in a foreign coun- 
try and in a foreign language made theinsehes more and more felt, 
until it uas decided to start, in 18^5, an English forest school in 
connection with the Ro}al Indian Engineering C'ollegeat Cooper’s 
Hill. Under tlu'^e arrangcunent*', some 110 officers have been 
trained and draftiHl into the Indian Forest Department. At tho 
pr<*sent mcment uo have 22 forest students under instruction at 
Cooper’s Hill, 

These young men are destined to recruit the vsuperior or con- 
trolling staff of the department. In addition, it was found neces- 
sary to let the future e\ecutiv<» officers pn'^s through n *iuibihlo 
course of training. Accordingly, an Indian forest school was 
started, in 1878, at Dehra l)un, in the North-AVcstern Provinces, 
which has been gradually develoj^ed, so that it now' turns out 
annually some 80 frained forest rangers. These are almost 
entirely natives of India ; they enter tho executive branch of the 
ser\ice, hut those of special merit are eligible for promotion to 
the controlling sbiff. 

The organisation of the Department may be shortly described 
as follow's : — The Inspector-General of Forests is the head of the 
Department, and responsible to the Government of India. Tho 
Dojjartinent in each province is presidwl over by a (’onservator 
of Forests (or two, and even three in the large provinces), who is 
responsible to the local Government. He is assisted by Deputy 
and Assistant Conservatorsi each of whom controls the manage- 
ment of the forests in a district or other jwirt of a province. 
Subordinattnl to this coDtrolling staff are the executive officers 
divided into various grades, and they in their turn are assisted by 
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tho protocting stuff, consisting of foresters* and guards, numbering 
many thousands. 

In this manner a well-organised department has been built up 
daring the last quarter of a century which has under its cliarge an 
immense Government property, consisting at present of some 
65,000,000 acres of forest lands. Some of tho forests were taken 
in hand before they had bibn destroyed, but by far tho greater part 
of the area was taken over in a reduced and even ruined condition. 
Although a quarter of a century is only a short period in the life of 
a timber tree, the effects of protection and sy.'»tematic management 
are everywhere apparent. Economic .systems of utilisation have 
been introduced, a largo prop4)rtioa of the forests is successfully 
protected against the formerly annuiilly r(^curring forest fires; 
young growth is allowed to spring up under the protection now 
afforded; sowing and planting are carried out when required; tho 
forests are maiiageii umler candully eon>itlerejl working plans; and 
all this without interfiling with the acknowledged rights of tho 
people, who receive every year enormoii'' quantilie.'' of torent pro- 
duce either free of charge or at coinparati>ely low rates. In many 
parts of tho country the people have come to recogni**e the import- 
ance to thoni‘'elvcs of the proper preservation ol a .suitable forest 
area and thi^ feeling is -steadily extending. 

What I have said above refers to Briti-h territory. Space (lcK\s 
not permit niy dealing with fore^^try in Native States, beyond 
mentioning that of late yiiarn many native rulers have conimeni'ed 
forest conservancy in their ^taies, with tin* us'^istaiiee and advice 
of officers of tho Indian Forest Department, on line's similar to those 
followed in the BirtNh tcrritor 3 ’. 

And now tlie qne^tioii may well he a'^ked, how about the cost of 
all the elaborate organisation and the \vurks*of protection and im- 
provement ? Well, on that head, too, I can present you with what 
I con-'iiler satisfactory fignre.s. Tiio net surplus of the Indian 
Forest I)e|>artnient, after meeting all expenses, has been us follows 
since Ibfii : — 


Net Uevenue of Indian State Fohehts. 


1864-07 ... 

... average annual not revenue 

£106,615 

1867-72 ... 

... „ 

I# »» 

If 

180,929 

J872-77 ... 

••• . „ 

99 99 

It 

212,919 

1877-82 ... 

••• ,, 

II II 

II 

243,792 

1882-87 ... 

... „ 

« 

II II 

II 

884,752 


The annual net revenno during the period 1882-87 was nearly 
four times that of the period 1804-87, and although 1 am not in 
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poftseesion of the detailed figures for the years 1887-89 and 1888-89, 
I may state that the gross revenue realised in the latter year sur- 
passes that for the period 1882-87 by alujut £300,000. Calculated 
for the whole area of the forests, the revenue is as yet small, but 
there is little doubt, if any, that twenty-five years hence the net 
surplus will be four times the present, provided the Governme.nt 
of India perseveres in the forest jH)li8y as developed in the past. 
The growth of trees is of slow progre‘»s, and of all brain lies of the 
administration of a country the Forest Department ro4uires to be 
more thoroughly guided than any other by the watchword ‘‘ Conti- 
nuity of action.'' 

( To be continued), 

Momdassa Mangoes. — (Vdonel Pollock, writing from MombasMi, 
says ; — “ The mango here is excellent, almost as good as any 
graft, and of a very large size. The tree*' ^oon a^s one crop i^ 
all hut ripe, begin to flower and go on flowering at intervaU : 
on the same tree may bo scon fruit from tlio size of a large goose 
egg to fruit just forming. There i^*, therefore, on the same tr(»<», 
fruit which rijxm in succession, and the Mime iree gives mangoes 
for upwards of two to nearly three months, and virtually it boars 
all the year round. 

“ The tr<H38 are never bare, hut for '‘ix weeks, from August to 
middle of October, there is very little rip<’, but plenty of unripe 
fruit, fit for tarts, pickles, Ac. 1 ba\M' plant e«l a lot of kerneU 
which I brought with me from llombay and Bangalore, and they 
are getting on well. 1 have aKo some six of the Ix'^t grafts from 
Bombay ; time will show wliether the plants arc atYected by the 
climate or whether the African mango is different from the Indian. 
I am going to graft some best kinds of Africans on the Indian 
grown from seed, and will let you know, if I remain long enough, 
the result. Please let me know if the mango kernels 1 sent you 
germinated. I can send you hundreds and hundreds, for the place 
is a mass of mango trees. Borne of a ilelicious variety’, as large as 
an ordinary musk melon, and oth(‘rs, equally as sweet — not much 
larger than a duck's egg and all but free from fibres." — 
ticuUural Society e Proceedinge, 

Manurial Valitr of Ikon. — The results ot Professor Griffiths 
<dght years* study of the matter have led him to the following eon- 
elusions ; — (1). That in the case of those crops which develop 
largo amount of ohlorophvH, for example, Ixvins, cabbages, turnips, 
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beats, &c. [and to these 1 would add maize and sugarcane], a soluble 
iron manure is beneficial. (2). An iron manure greatly increases 
the percentage of carbo-hydrates and albuminoids in various crops, 
and thus enhances their value as feeding stuffs. (3). That the 
sulphur of the ferrous sulphate acts as a food for the protoplasm of 
vegetable cells, and the iron for the chlorophyll. (4). That tlie 
application of sulphate of iron enables the plants to take«np a great- 
er quantity of phosphoric acid, thus causing an increased yield. 
[This is one of the most remarkable results of Mr. Griffiths* 
experiments, and is fully borne out by the analyses of the ashes of 
crops given in his work]^ (5). Ferrous sulphate retains ammonia 
and phosphoric acid in the soil. Therefore it is an indirect as well 
as a direct plant-food. (6). It is an antiseptic agent capable 
of destroying the vegetable parasitic diseases which attack farm 
crops. [This property of iron sulphate was fully treated upon in 
my previous pafier]. (8). Iron sulphate in excese is a plant poison. 
(9). Soluble iron compounds are necessary for the formation of 
green chlorophyll. (1^)* lieccntly (1888) French scientists have 
discovered that atmospheric nitrogen is fixed ” in the soil by 
means of bacteria ; and they also state that the iron oxides acceler- 
ate the process of fixing atmospheric nitrogen in the soil. (!!)• 
Iron sulphate destroys moss in pastures. [ I imagine 4 would also 
destroy fodder in lucerne]. (12). Iron sulphate is not a stimu- 
lant but a direct as well as an indirect plant-food. 

The best method of applying iron sulphate is a top-dressing to 
land after the crops have appeared above ground. It is also best 
applied after a rainy day. The quantity of iron sulptmto Professor 
Griffiths used in all his experiments was ^ cwt. to the acre, Sir J. 
B. Lawes found that cwt. was rather too much, although it did 
not kill the plants. It is essential, therefore, for the farmer to 
remember that from i cwt. to 1 cwt. per acre are the only proportions 
which will give good results with his crop. If an excess of iron 
sulphate has accidentally been added to land, the antidote is to add 
lime. If iron sulphate is used as a dry top-dressing it should }>e 
finely powdered and mixed with five to ten times its weight of 
sand or soil in order to obtain regular distribution. If in solution, 
then the quantity of water that the cart can distribute over one 
acre ahould first be ascertained, and ^ cwt. of the iron dissolved 
in it. 
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NOTES ON THE UTILIZATION OF FORESTS. 

(^Continued from page 300)* 

How TO SELECT SAWH. — A few general directions will prove 
nsefal. First of all try. the blade by springing it ; it should be 
elastic, and stiff enough without being too thick. The thinner you 
can get a stiff saw the better ; also the narrovp^r the better. Next 
see that it bonds regularly and evenly from point to heel in propor- 
tion to its •width at each place. In the third ascertain that 
the blade is ground smooth by examining it in different lights ; 
the appearance of the surface should remain the same under ehang- 
ing lights. Then test the temper by bonding the teeth with 

a sharp blow ; if the tooth does not break, there i«nrtnple proof that 
the t(*etb will not break in use. Lastly, examine the colour and 
ring. The blade should by preference be of a dark co|our, and 
when struck, should give a clear bell-liko sound. ' ^ 

If the saw is a one-hand one, it should be well balanced when 
held in the position for cutting. Moreover, the handle should bo 
made of strong, well-seasoned wood, should fit the hand properly, 
and should bo firmly attached to the blade. 

Howto mkasuhk up sawing work. — A few wonls on ibis point 
are necessary, ns it is not uncommon to read, even in printed 
official reports, of the amount of sawing done estimated in so many 
cubic feet ! The work done by a saw is evidently the area of 
surface it has out through — not^e sum of the two surfaces, one on 
each side of the kerf, hut the tingle surface, supposing the kerf 
to be a mathematical plane. 

Nevertheless, in paying up sawyers, since slabs and other pieces 
flitcdicd off, although they are ttiken off by the saw, are not deemed 



882 


KOTBS on TBB utilization or rORBSTS, 


to be sawn goods, it is customary to measure up the total surface 
of what comes under *this .designation. As a certain considerable 
amount of detailed measurement and calculation are necessary to 
get at this figure, a still simpler plan is pursued when a large qyan- 
tity of goods of a single fixed scantling is prepared : the work to be 
paid for is ascertained in running feet. The simplest case of all 
would of course occur when the sawing was paid for by the number 
of pieces in each class of goods turned out. But none of these 
methods of measuring up work gives the real amount of sawing 
work done. 

Article 4.^Wxj>018. 

Wedges may be made entirely of iron {Fig. 40), or of wood and 
iron combined {Fig. 41), or of wood alone {Ftg. 42). 

Fig. 40. Fig. 41. Fig. 42. 



Iron vseige, ChUel-^cedge, Wooden wedge. 

Iron w^edges are unnecessarily heavy and costly, and are there- 
fore seldom used. They require to be driven with heavy wooden 
mallets. 

The second class of wedges {Fig. 41) is very much more service- 
able ; perhaps the most serviceable of the three. It is on the 
same principle as the ordinary Indian village chisel, the head, 
corresponding to the handle of the chisel, being of some hard, 
compact wood, strengthened with an iron ring round the crown* 
Both this and the next class of wedges are driven with the back of 
a heavy axe. 

Wedges of the third class {Pig. 42) are shaped out of some hard 
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tough wood, the graia running with the length of the Wedge. 
In conifer forests they are readily made odt of the bmnoLwood. 
If the wedges are -Carefully made from wood not immediately 
at hand, the head may be protected from splitting with an iron 
ring. 


Abtiolb Tools fob dibxotiho thb faxl of tbebs. 

These are strong chains ending at either extremity in a hook at- 
tachable to any of the links, the forent devil, and an apparatus 
which may be termed the thrust pole. 

The chains are used for hauling down trees in a given direction 
when they have been sufficiently cut through. 

The forest devil {Fiir. 43) consists of a strong pole about 6 feet 

Fig. 43. 



Thr Ferut JMviU {J/ter Oeyer). 

long, to which are fixed the three chains A (of indefinite 
length) and B and B" (of short length), and ending each in a hook 
that can bo hitched to any iink of the free chain C, which is 
attached to the tree to be felled. The chain A is secured to a 
stump or standing tree* As the tree to be felled is pulled and 
sways forward more and more, the books at the end respectively of 
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B and are hitched forward alternately^ link or two at a time, 
until the tree is completely palled orer. 

The thrust pole {Fig. 44) consists of (i) a'straight stout pole P , 

Fig. 44. 



The Tkruit PqU. {A/Ur 

the upper cud of which is armed with a strong iron point t, while 
an iron bar hb passes throngh a hole a few inches above the lower 
extremity ; (ii) a block B of some bard tough wood, the upper 
surface of which is serrated, and which is prevented from moving 
backwards by the peg p driven into the ground ; and (iii) two 
crowbars or iron levers, c, c. 

Abticlb G.— Tools fob uvnoomro tBiBs ahi) sttovs. 

These tools comprise grubbing axes (already described on p. 291)« 
grubbing chisels, the forest devil (already described on p. 838), the 
ttool^wrenchj the thrust pole (see above), and the scrcw«jack (A in 
Fig. 45). 
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Fig. 45. 



Th€ Screw-Jack, (AJii ' Oa^er), 

A grubbing chisel is simply a long iron chisel edged with steel 
(ind used on roots that cannot be reached with a grabbing axe. 

The stool-wrench {Fuj, 46) consists of a strong hook A, which 
slides easily on a crowW, c. 

Fig. 46. 
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The screw-jack is well known to every one who has been at o 
railway station. Its employment, as well as that of the thrust- 
pole and stool-wrench, is sufficiently evident from the illustrations. 

Abtioli 7.— Tools fob Hovnro loos fob coirviBSioir. 

The tools with which we are concerned here are only such as 
serve to move logs over short distances to points in the forest, 
and often even in the coupe itself, where they can be easily con- 
verted. 

Bough tools always ready to hand are small round billets or 
poles on which the logs are rolled and sufficiently strong, short 
poles used as levers, with which they are rolled along. 

A wonderfully convenient and effective tool for rolling logs 
along is what we may term the Itook-lever 47), an implement 

Fig. 47. 



of German origin, which consists of a hook, similar to that of the 
stool-wrench, sliding on a stout polo that is shod with a two« 
pronged fork» 
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Section IV. — Season for felling and conversion in 
THE forest. 

(1). Season for felling. 

On the season in which trees are felled depend the technical 
properties of the wood, and oven the possibility of carrying out the 
work, for labour may not be available in sufficient quantity and at 
reasonable cost throughout the year, and malaria or heavy rain or 
snow may be a bar to all operations. 

To prevent cracks timber should be allowed to season slowly. 
Hence it should be felled in damp and cool (if possible, even cold) 
weather. Where there is a true winter, felling in winter also 
preserves the wood from fermentation of the sap, from infection 
Ijy fungus spores, and from the attacks of insects. AVith regard 
to durability alone, the theoretically best time for felling occurs 
when the trees contain their ininimum of reserve materials (see 
page 14, para. 3), that is to say, generally just after the new flush 
of leaves is out. But this season can bo obsen^ed only when it 
does not coincide with the appearance of new seedlings, which the 
felling and export operations are bound to destroy ; or with the 
season of heavy rains, during which the ground would be soft and 
muddy and the advance growth, if there is any, full of tender and 
easily-injured shoots. It may of course be observed in coupes that 
are to bo clear-felled and then re-stocke»l artificially. For the safefy 
of young growth the best time for felling is the season of repose, 
when the plants are least fragile and possess their greatest recu- 
perative power ; but on the higher ranges of the Himalayas the 
snow lies too heavy for felling to take place then without risk to 
human life, and, as export must take place during the following 
summer, most of the trees have to he cut in spring, while the seed- 
lings are only just sprouting or coming up from seed. 

As regards firewood, wo know that the quicker it dries, the 
better it is ; also that it is heavier the more full it is of reserve 
materials. Hence in felling for firowootf> the best time of the year, 
provided sylvicultural exigencies do not l)ar it, is when dry, warm 
weather prevails ; and if tliis coincides with the season of repose, so 
much the bettor. The time for felling coppice is limited, by purely 
sylvicultural considerations, to this season, the only exception being 
when bark for tanning is the chief produce sought, in which case 
the felling must be effected during the first three or four weeks of 
the season of vegetation, unless the trees are barked standing, or 
this i)eriod falls within the rainy season. In the case of charconl- 
niaking, the charcoal-burners must have a sufficiently long spell of 
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fairly dry weather in which to complete their work. Cleanings and 
early thinnings, in which the poles are cnt as they are selected, must 
of course be effected while the forest is in full leaf. 

The season when alone floating is practicable fixes the period 
within which wood that is to be removed by water must be cut. 
The condition of the market may also exercise a determining in« 
fluence. For instance, purchasers who require a certain class of 
fresh-cut produce may offer themselves only at a certain time of 
the year. 

Lastly, when the trees are to be removed by the roots, the work 
must be undertaken while the soil is still sufficiently moist to be 
easily dug. 

The general conclusion to bo drawn from what precedes is that 
the period for felling will alwaj's vary with the locality and climate 
and with the purpose to be served ; but, as a general rule, in the 
higher Himalayas, where heavy snow falls and lies, it will com- 
prise the spring and early part of summer, while elsewhere it will 
extend over the cooler portion of the season of rest. 

(2). SecLson for conversion. 

As a rule, the limited amount of conversion to which wood is 
subjected in the forest is effected pari passu with the felling 
operations, as such an arrangement economises labour and supcT* 
vision, and every kind of conversion is effected most easily 
while the wood is green. But it may happen that the time in which 
the coupe must be cleared does not allow of the work being com- 
pleted, and in this case only the roughest kind of conversion is 
permissible before the produce is removed to the nearest s|>ceial 
conversion depots. 

When the market requires fresh-cut produce, the date on w hich 
delivery must be ma^le and the time occupied in export fix rigidly 
the season for the conversion operations. 

• Section V. — Felling. 

In felling a tree we have to keep in view three main objects— 
(1) realisation of the largest outtnrif in money or produce that it 
can yield, (2) facility, sometimes evdin possibility, of export, and 
(3) safety of the soiband surrounding forest. 

In order to secure the first object, the timber-yielding portion 
of the tree should be preserved as intact as possible. Hence the bole 
of a heavy tree should not bo allowed to fall across a hollow or 
across any projection, such as a ridge, rock, or boulder, or a fallen 
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tree. The bole of a tree will often break across owing simply to 
its strong ample crown striking the ground first. When this 
danger is apprehended, it will be necessary to lop off the kirger 
boughs, or even remove the whole or the greater part of the crown. 
Such a proceeding will also cause the tree to fall mnch lighter. 
A very tall tree, like a deodar, pine, or fir, cannot, under any 
circumstances, bo saved from breaking, and the only plan to 
adopt, w'hen it is feasible, is to remove the upper poriion of the 
Inde in sections from the standing tree. For this purpose ex- 
pert and fearless men, su(*li as can be found in few ])laces in 
India, mu-t be obtained, and climbing irons 
'^'8- UM..I 4«). 

n On a -^lope, a tree falK through the smallest 

angle, i.e., with least moiiientuiii, if felled to- 
' * ward" the hill ; but unle>s the tree is well socur- 
I ed, there ih danger for the workmen as well as 

^ f for tlie free, if tin* ground is precipitous, from 

"hpping down hill. Hence it i- host 
to iiiak'» the tree fall more or less on a hori- 
z(mtal coutimr line, so that it may he at once 
CitmiftyiliomOlffrr eauglit Up against the fo( t of the tree.s ju^t 
below that lim*. 

The trunk i.s lial)l<* to ^^plit along a considerable portion of its 
length if the tree tail- betore it is out through. Hence a heavy 
tre<», which originally lw*ars duw'ii very mnch on the side on which it 
1“ to fail, .should be held back or propped up until it is cut through, 
or a [Kirtion of its crown on that '•itlt* should be removed. Mortw 
over, no felling should be dom* in a high wind, wUieh would, be- 
sides, prevent tiu* w’ooiliii«*n from Iniving any control in directing 
tli(' fall of the tr<‘e in a given ijiiarter. 

The utilizable Underground portion of a trw constitutes up to 
ono-fourth the gross outturn of the portion aliove ground, and tho 
uinount of timber rendered useless or lost by felling tbe tree above 
ground may run up to from (> to 10 j>er cent, of all the timber in 
the tree. To prevent this loss the trws should l)e felled by tho 
roots, whenever tho safety of tho soil and surrounding vegetation 
and tho naturo of tbe soil an3 locality will permit, and the value of 
the wood thereby suvoil at Iwist covers tho extra exjKmditure it occa- 
sions. Even if there is no timber to be savtKl, thi.** mode of felling is 
to be prefernHl, for, unless powerful inachinory is available, there 
is' no work so slow and arduous as grubbing out stumps— a mode 
et utilization that also yields a very large pro[K)rtion of chips, 
which either have little value or are totally unsaleable. Nevertho- 

2 T 
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less, when time is limited, it may l>e necessary to fell above gronn«l 
and then extract the stumps at leisure. 

The removal of the underground stock has, from a sylvicultural 
point of view, the advantage that it thoroughly loosens the soil and 
thus favours the germination of seeds and the establishment and 
growth of seedlings. On the other hand, such loosening of the soil 
is dangerous on sloping ground or ground that is sulgect to inun- 
dation, while in sandy or otherwise dry and barren land it depriv(‘S 
the soil of so much nianiiiial matter, and renders it too freely 
permeable to water. 

If a large tree has to la* export(*(l in the Jog, it 4ionld not he 
allowinl to fall or roll into a ravine or other hollow, from which its 
extraction would he iinpo‘<>ihle or extremely laborious and expen- 
sive. 

To restrict, as much po-^^ihle, the clainag,e to surrounding fore*'! 
inevitable in all felling operations, the fall of (‘very tree should he 
so directed that the tree may fall inside a gaj) between sfirround- 
ing trees, or over a spot where there is least reproduction. In 
the midst of a close forest or abundant young growth the crown 
must be redneed, or may have to be altogether ieino\(‘d, parti- 
cularly if the tree is very tall, as it is the jjortions fartlu'st from 
the* ground which acejuirc the greate.'t inoinemtum, and tliere'fore 
do most damage. In felling over dense very ye)ung growtli, as in 
the case of aft(*r-fellings or in jardiiiage coupe**, the screllings should 
first be carefully bent away to either side, so as tej form a narrow 
lane into which the tre e may fall. 

If, in >j>ite of ev(‘ry precaution, a tree tails upon another sej 
that its cnnvn gets euitangled in that of the* latter and eanr 4 >t he* 
elisengaged by m<*rely trying to pnll it aw^ay, the*n edrlwr a log or 
two must he emt off from the Iwttoin, eir, that exja'dient failing, one> 
«>r more hranedies of the standing tree inn''t he Haerifiee‘el. 

As a rule, the ninouut of felled material lying on tlie coupe* at any 
time should not exceed what may be cut np and remov(»<l within 
the next two or three days. Hence coiive'raion should ])rogress 
pari with the fedling operations. 

All large coufws slioukl he divided into sections small enongh to 
tie worked by a single gang, and in each section the work must 
tiegin at one end aiul progre.«s .Huccessiv(*ly to the other end. On 
a slope ttie boundary lines between the sections should run 
straight up an<l down hill, and each section should run down the 
entire length of tiie slojMi, so that no gang may endanger another 
by felling aliove it. Small drainage basins or separate sides of a 
larger one constitute the most convenient sections. In each section 



VOTB8 ON TDB UTILIBATION OP POKB8T8. 


841 


work must bej^in at tbo highest |)oint, so that all the tre^s in the 
[lortions not )^et operated in may aid in preventing the trees felled 
above thorn from slipping or rolling down. In clear fellings on 
level ground, ns, for instance, in coppice coupes, the trees should 
be made to fall in the direction oppo^te to that in which the work 

progressing, so that every portion of the area in which the 
fellings an^ still to Im‘ inaile may he quite clear of fallen material. 
Where a constant wind blow-., the work should begin on the edge 
of each section and jjrogress again-t th<‘ wind. 

Tr(K*s may lie felled either with -oim* chopping inurnment alone, 
or with the saw' alone, or with a (‘hopping tool and tlie saw com- 
bined. Stems cut hack for cojipice will not admit of tlie use of a 
saw', which would l<‘a\e a "pongy ah^orhent surface that w'cmld 
iifterw'ard^ h-ne to h(‘ snioothed with an ax.e or adze at great 
additional expense. 

Tlie different inoih^s of felling will now 1 h» sketcla'd in hroio! 
line". 


Autkm.k I — Femjng awo\e ouorM). 

(1). FfUma with 4'hoppint/ foots done. 

Nothing s|H'cial need he said here regarding the cutting down 
ot sapling", ('xcept that when tln'y are expected to coppice, their 
h.ise should he supported w'ith a stout pi(‘ce of hard, knotty wood, 
in order to ]ireveiit the roots from being injured by the shock of 
tlie felling axe or hill. 

lilicutting hack small poles, the full ol wdli^h, ow ing to tlieir 
lightness, is easily din*cted, it is iisnully found convenient to cut 
all round the stem, thn‘( giving th<* butt of the detached polo the 
form of an iiivertod cone. 

In the case of larger stems, the fall of which it important or 
absolutely necessary to direct, a horifontiil cut should fir-^t lie 
mad<» on the side on which the tree should fall and extending to a 
little beyond half the diameter. This depth of cut netnled to 
prevent tlu' lioh‘, when the tree is beginning to fall, from splitting 
along the whole or some ]mrtion of its length — an accident of 
lret|u*‘nt occurrence wdth unskilful w’orkmon. Another advan- 
tage guin(Hi is that if the tree i^ jierfoctly syminetrieal, the ver- 
lieal through its centre of gravity falls inside the cut, and the 
Weight alomi of the tree then hears it down on the side on which it 
has to fiiip Even when tin* (loe is over-develojKid on the opposite 
‘‘idc, the deep cut helps it to he pushed or pulled over more (sasily 
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in the required direction. The second cut should be made exactly 
on the opposite side and almost meet the first. The operation 
is then completed by deepening this latter until the tree falls. 
The second cut may be made on the same level as the first one, so 
that the stump of the tree is given a perfectly horizontal section. 
This mode of cutting is indispensable in felling for coppice, in 
which case thb stool is still further dressed into the form of a flat 
dome by sloping off the edge all round {Fig. 49). In all other 
cases there is very great advantage in 
Fig. 49. beginning the second cut from fi to 10 

' inches higher uj), according to the size of 
the tree, as all risk of the bole splitting 
*“ upwards is thereby avoided, and the tree is 
much more easily" forced to loan over to 

D<me~t hawed itool. , i 

the side on winch it is desired to make 
it fall. To still better secure this latter object, the second cut 
should l>e made slightly sloping downwards, as represented in 
the illustration below. Into such a cut wedges are easily 
driven in to force the tree to lean over to the o])posite side. If 
the cut is wide, a billet of wood must b(» placed in it crosswise 
before the wedges can be inserted. The tree will fall only when 
the point y comes exactly over the [xdnt .r, the fibre's merely 
separating along xy. 


Dtmie'thaped ttool. 


Fig. 50. 



Mode of felling a large tree. 


In making any cut, the wood- 
man should never, until it is com- 
plete, allow its two surfaco.s 
at a sharp angle, as othetwise the 
natural tendency of the axe to work 
downwards, instead of parallel to the 
upper surface^ will make hi.s work 
very difficult each time he tries to 
widen the cut at the top. 

Tree.s excecd^pg 18 inches in dia- 
meter are often best felled by fiove- 
ral men together. Men working 
on opposite sides should cut with 
different hands, otherwise the cuts 


will not be parallel, but form the letter x. 

In making the two cuts necessary to fell a tree, a very largo 
quantity of wood falls off in chips, while the wedge in which the 
butt-end of the felled tree ti^minates is of little or no use as timber. 
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The quantity of wood thus lost is said by Boppo to be approxi- 
mately as follows, according to the size of the tree 


IHameter at ha$e^ 

Depth of mty 

Wastage t in 

in ineheg. 

in inchei. 

mhiefeet. 

12 

10 

Oh 

16 

12 

1*4 

2 <» 

14 

2-5 

24 

16 

4-2 

28—32 

18—20 

0 - 1 ^ 8 h 

86—40 

20—22 

11 ' 8 — 16-0 


Felling with the axe alone is thus a very wasteful method, and 
shoiilil he confined to steins having a diameter at the base of not 
more than 12 ineh<‘s. Where timber i-- very valifablc, the maxi- 
iniiin diameter may be reduced to even fi inches. One great 
advantage of tlie axe is that with stenn up U) 12 inehe> or so in 
<lia meter it works much more expeditiously than an}' other hand 
tool. 


(2). FelUntj with the saw nlane. 

The saw’ is made to out continuou>ly on ono side (opposite to 
(hat on which the tree is to fall) until the stem is nearly cut 
through. To prevent the saw from jamming, as well as to gradually 
force the tree over, two or more strong wedges are driven into the 
cut behind the saw. To facilitate this operation, if necessary, the 
tree may be pushed or pulled over with the usual tools. As the 
sin^d^ cut extends almost to the bark on the opposite side, unless 
the wedges are driven in skilfully, the tree is likely to fall in 
almost any direction within an angle of nearly 180°. 

The amount of kerf is so small, that for all practical purposes 
there is absolutely no waste of wood with the saw. The saw should 
be used in felling all trees exceeding, according to the value of the 
timber, from fi to 12 inches in diameter. 

It is allowable tAi use the axe in order to round off buttresses 
and other irregnlarities. 

(3). Felling icith the mw and axe combined. 

In this case a first cut is made with an axe on the side on which 
the tree is required lo fall. This cut extends into the stem for 
only u fourth or fifth of its diameter, and its object is simply to 



844 


MOTES ON TUB UTILIZATION OF FOUBSTS. 


luako tlio work of the saw easier and to secure with certiiinty the 
fall of the stem in the exact direction desired. The saw-cut is 
made and opened out in the same way as when the saw alone is 
used. 

Aeticle 2.— Felling by the roots. 

All the main roots are laid hare with the help of pieks, the 
smaller roots that come in the way hein^ cut throu^rh >\ith ^riih- 
hin^ axes. The former are then soven'd with the axe or a eurv(*(l 
saw, whichever is more convenient, those hein;; cut la^t whi<*h 
anchor the tree on the side opposite to that on which it i^ to fall. 

If the tree ha^ no tap root or any other lar^e root-> jicmdratint; 
into the ground more or les^ vertically, tin* proeednn* i^ \«*r\ >imple. 
All the main roots ar^ laid completely hare uf) to the point at which 
they cease to have u^eful dimon>ion-. In doing this, the second- 
ary and other subordinate roots are cut through and rem(»\ed \\ith 
grubbing axe'^. The upper main root>, which are also the largest, 
are first severed close to the trunk with axes or a sh(»rt curved .siw. 
and th(*n cut through at the further end and torn up with gruh- 
hing axes and wooden levers (poles of some hard, strong wood, from 
fi to 10 feet long and cut into the form of a wedge at the thick i*nd ). 
Th(* low’cr roots, on the contrary, are severed first when* tiny are 
ihimie.st, a.s they are then more easily lifted up and broken otf. Tlu* 
root** on the side opposite to that on which the tree i*' to fall should 
be cut last, and from the beginning the tree should, with the aid 
of a hook and chain or tlie thrust-pole, h(^ forced gradually to lean 
over until the enorinou" lev<‘rage exercised by its crowm hrinffs it 
dowMi, tearing asunder ’all the small<*r roots that are still holding 
it. Tlie-nc roots cause the tree to fall slowly, and therefore wdth 
much les.s momentum, than if it were foiled above ground, and 
hence, in this sy«tem of felling, there w less occasion for reducing 
tlu* crown. 

If the tree has a tap root or other roots running down more or 
loss vertically, the upper roots are cut and removed as in the 
preceding case. | When there is only a tap root, tliis should be cut 
into obliquely on two opposite sides, the cut on the side opposite 
to that on which the tree is to fall being deeper and the one by 
which the felling is completed* To help in deepening this cut 
as well as in bringing down the tree, a number of men should tug 
away at the tree in the <lircction in which it is to fall, lly alter- 
nately pulling and giving, and causing the crown to '<way forwards 
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and backwards, greatcT effect is secured, and to prevent the trunk 
from swaying back too far, poles, thrust under it on that side, should 
be pushed in further and further as the tree bends forward more 
and more. In the ca<*e of *ievoral vertical roots, they mu&t be cut 
through on<‘ by om*, tlie mo^t ea^^ily reached bein^ attacked first, 
and the la^t heint; cut in (he ‘^ame manner as the ^in^le tap root. * 

When a serew-jaek i'^ a\ailahle, trees with only lar^e horizontal 
root's may be felled in the m.nnier shown in Fkj. Io. 

AuTICLK 3.— (iRCRUlNO OUT OF STUMPS. 

The same procedure mav be adoph'd her(* as in fellinj^ a tree, 
except That tin* enormous le\era;»c of th(‘ crown and trunk i^ now 
(iitircly ab-'cnt.and practically all the roots imi't b(‘ eomplet(*ly cut 
through. Kor tin* leverage of the upp(*r jiortion of the tr(‘e must 
bo substituted the action of the forest d(*vil (Fnj. 43), or of tin* 
stool-w n*nch Id), or ot the ^crcw-j.uk (/'V- l’>j,orot wind- 

lasM»s, vlcrricks, or winches. 

Another way is to split and chip u[> the stump, converting it at 
once into firewoo<l ; but owing to the knottincss and crossing of 
tihres wliich characterise this portion of most trees, especially of 
hroad-leav<*d specie^, tliis mode of (*\traction is generally (*xtrt‘incly 
slow and can h(* adopted only >cry exceptionally. 

Lastly, blasting pow'dcr or dynamite may he used. The blast- 
hole is maile with a strong gimlet. It is he-^t to bore it down- 
wards through the centn* o( the stump ; hut in case of rotten- 
ness there, it should he bored sideways along a radius. In blast- 
ing ^ith powder, the eh.irge will he from 2 to 5 ounees, ac- 
cording to the size and nature of th<' -tump, and the lamping 
should bo ilom* with clay or stiff loam. In the case of dynamite 
tin* charge will ^ary from 1 to 5 ounce-, from 2 to 3 ounces suffic- 
ing, according to (ia>er, for a stump from 20 to 23 indies in dia- 
met<‘r. Tlic stick of dynamite is put into the hob* and rammed in 
light with a wooden rod. Above this, in close contact, is placed the 
d(‘(onator containing the cap, to which the fuse is securely fixed. 
The r(»st of the blast hole is filled with clav or loam or fine sand. 
The fuse is fired with a burning piece of tinder placed in contact. 
When powiler is used, the effect is often merely to rend the stool 
asunder, whenais the very much more powerful dynamite usually 
lilows it up into numerous small fragments. 


(7o he rontttmed). 
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SOME ASPECTS OF FOREST ADMINISTRATION IN 

INDIA. 

I. — The Financial Results of the present system of 
Management. 

The rapid increase during recent years of* the surplus revenue* 
from the forests in India is, no doubt, a n»ost satisfactory feature. 
Without this, for instance, the development, such as it is, of the 
Department, would, for financial reasons, Imve been impracticable. 
But it is a question whether we have not been led to lay too 
much stress on the more increase of th(‘ Mirplus revenue to the 
neglect of other equally or more important factors in u successful 
system of forest management. The fact that it is sometimes 
brought forward, even by Forest Offieers th(‘inM»Ives, as suffieiemt 
]>roof of the excellence of our system of forest management, that 
proportionately less money is being spent on the munugement of 
the forests in India than in other more advanced countries, and 
that to state that the surplus revenues of his charge increased dur- 
ing the period of his management i^ con>idered tlie highest praise 
that can be bestowed on a retiring Forest official, shows that u 
tendency exists to exaggerate the importance of fiiiiindiul results 
alone. 

It is, therefore, the duty of Forest Officers, the res[)on«ible 
advisers of (loveniment with regard to the managianent of the 
forest estates in this country, to expose tli(‘ worthlessness of what 
may l)e called the ‘‘ financial measure ” of success when Dol%di^ 
quately qualified. The longer the prevailing fallacy is left unchal- 
lenged the more difficult its refutation become.-', and the harder 
the taf^k of those officers who see the evil and wish to correct it. 
An increasing revenue appeals to the autlioritics as no other 
argument can, and it is much easier — and as regard.^ the immedi- 
ate interests of the individual, uiucb more profitable — to swim 
w ith the current than against it. 


* This (at intervali of ten years) was aa follows in— 

l807-(‘»8, ... ... ... ... 10,98,757 

1877-78, 26.09,770 

1887-88 ... „ 44,U0,V22 

and two years bier, in 1889-90, with the addition of Upper Burma, the surplus 
promises to be from Eh. 05,tK)/HX) to 7<h00,00l), 
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Unfortunately the greater portion of the forests in India cannot 
bo exploited without undertaking works connected with the ex- 
traction of the produce, ^o that the system of accounts necessarily 
in force acts as a blind in concealing the real nature of much of 
the forest expenditure that is incurred. When the gross revenue 
and expenditure are oae.h treated as one whole, it may appear as 
if largo sums were being spent on forest maintenance, whereas 
in reality the whole of the expcmliture may have been incurred 
in connection witli timber works. Such expenditure is, I'Dwever, 
merely an advance^ which is recovered when the produce is sold, 
and no jmrt of it can be said to be devoU'd to the maintenance 
or improvement of the forests, though some of it may indirectly 
swell the revenue hy causing an enhancenunt of prices at the cen- 
tres whore the produce is sold. 

Although the accounts as they stand show’ little or nothing, a rough 
idea of the true resnlta of each year’s working may bo gatliereJ 
from th(' annual Form No. t»2. The following Table has boon 
compiled from this form, and show^ the average annual revenno 
and exp(*ndituro during the past ten years* in India, as compared 
with that hudgett(Ml for last y(*ar in France, which eountry has 
been ehoscm as alTording a fair example ot the ■'Vstem of forest 
management in force in Euro|*(‘: — 


India, ... 


Rkvenlu 


i 

o 


Ka. 


' a 

I 

I 5 


11 . 

! ® 0 


1th. 


3 

> 

ot 

I 

o 


Ha. 


04 ,^ 5 , 1)37 45 , 00 , 911 ) 1 , 10 , 50 ,^ 8 ^ 45 , 60, 94 9 


France, I,2I,03,(KK)! 


Nil. 


1,2I,08,00< 


KXCKM)1iUUB. 


Ill'S 


• {5 

B «'5S 

► JS £ e 3 « 

o 


SIJ ajs?. 

HI I Ml 

, O 


Ha. 


Nil. 


Ha. 
20 , 95,6781 


65,48,000 


2! 

a 


I 

O 

3 


Ho. 

00 , 50,027 


65 , 48,000 


38 


54 


Fur purfjosaa of coinparioou a ropen haa been taken ua equivalent b' 2 franco. The 
ligurea for Frani'e arc taken from the French Foreat Budget for 1889 oo publiabed m 
the Annuatni din Kauje et FoiHt fur that year. 

* Not including the relatively amall auma expended or received in Ajmeio^ 
C(X)rg, and BaluchiaUu. 

2 D 
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Briefly stated, this table shows that whereas in France, whore the 
salaries of tho officers of the superior forest staff are very much 
less than in India, over one-half of the true gross revenue (t.tf., the 
value as it stood in the forest of the produce sold) is spent on the 
improvement of the forests, in Iirdia less than one^third of this true 
gross revenue is spent for similar purposes. 

It is unfortunate that we cannot ascertain from Form No. 62 
how much of the expenditure incurred on the “ Formation, Im- 
provement, and Protection of tho Forests ” is spent on “ Es- 
tablishments,’' and how much on “Works of Improvement.” In 
the detailed statements of accounts, no allowance is made for the 
time spent by the establishment in supervising timber and other 
works connected with the extraction and sale of the produce. It 
is, therefore, impossible to gather from them what proportion 
of the expenditure should be credited to the maintenance and 
improvement of the forests, and what to timber works pure and 
simple. Neglecting, however, this element of inaccuracy, a com- 
parison between the French and English Forest Budgets for 1889 — 
the former conntrj^ being again taken as tho representative of 
European Forest Management — shows that in France, with an 
average gross revenue (taking the rupee as equivalent to 2 francs) 
of Its. 2,952 per square mile, a sum of Rs. 870 per square mile, 
or 30 per cent, of the gross revenue, is spent on works of improve- 
ment, and Us. 727, or 24 per cent., on the salaries of the establish- 
ment. In India, however, although the average gross revenue per 
square mile of land under the control of the Forest Department is 
only Rs. 142 (and of this snm, only Rs. 114 is, under any cir- 
cumstances, real revenpe, as Rs. 28 represents tho recoveries of 
advances directly made in connection with tho works for tho ex- 
traction of the produce sold), only Rs. 18, or 16 per cent., is spent 
on works of forest maintenance and im]>rovement, while Us. 34, or 
30 per cent., is spent on establishiiionts. A great [wirt of the time 
of ihi.^ establishment is, however, employed in supervising timber 
operations, or works connected with them, and consequently, a 
large portion of the pay of tlie establishment, prolmbly on an 
average not less than half of tho total charge, should bo debited 
to timber works and not to forest maintenance and improvement 
at all. 

The comparison, after making this allowance, may, therefore, 
be shown in a tabular form os follows 
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Orosb REyaNuv. 

BXPBSDITCRR per 9QUABB M1L.B. 

i 


CooDtry. 

1 

! 

0 

1 

Bg 

§1 

t| 

a 

1 

s 

0 

1 

bn timber Work. 
(Including a portion 
of the ealarieg oi Ea- 
tabllBhment employ- 
ed on Timber Works) 

h 

^ f 

II 

d 

1 

1 

1 

•a 

1 

7 

u 

a 

ea 

1 

ReaiarkB. 


Rs. 

Rs. 

Ks 

Rs. 

Rs. 

Rs. 

R& 

Bs. 


India^ 

114 

26 

142 

45 

18 

16 

61 

Gl 

FiRnrea 
from Uttd- 
1868- 

89, but area 

France, ... 

2,052 

Nil 

2,952 

Nil. 


727 

3,597 

1,355 

for 1668. 


Taking the percentage of the real grosn revenue spent as tho 
basis of comparison, the result, on th<* aNsumption, as stated 
above, that oiu'-half the time of the permanent forest establiaii- 
nients is devoted to supervising timber and similar works, is as 
follows 


Percentaok: op real Gross Rkvenur 

IsJCPLNDUD PER SQUARE MlLE 


Country 




On works of 
j Forest 

Imiirovcment 

i 

On Establish- 
ments employed 
on maintenance 

1 and protection. 

ToUl. 

I 

India, 

... 

1 

16 1 

32 

France, 

1 

... 1 30 

» 

24 

54 


The conolusion to bo drawn from these statomonts is thatnn India 
wo are spending far too little on the maintonanco and improve* 
inont of our forests, and that an immediate reform in this direction 
is necessary. This fact ought to be fully recognized ; for, until it 
is, every Forest Officer will continue to Im> called upon to increase 
tho surplus forest rovonuo from tho area in his charge, practically 
without ndortuice to the state of the foresLs or their roquiromeuts 
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The following is a summary of iho figures on which the above 
statements are based ; — 

Indian and French Forest Budgets coMrARRD. 


I 


Heading 

India j 

Budget, j 

1888-80 (Foreat i 
area, Or.HHfi sq. 
miles) 1 

France 

1 Budget. 

I 1880 (Foreat 
area, 1 1 ,620 aq. 
miles). 

PiXPBSniTDRR. 

Its > 

1 Us. 

Salaries of Superior Staff, ... ... ^ 

13,11,998 

12,65,000 

„ Subordinate Staff, 

14,31.447 

12,96,500 

OVavelling and other allowances and con- 
tingencies, ... ... ... 1 

5.82,!>4fi 1 

3,41,000 

Forest Instruction, including salaries of 
Professors, ... 

S2.9fil 

77,000 

Works of forest improvement (inelnding, 
in India, half charges for Live-Stock 
and Stores),... 

18,02,122 1 

36,08,500 

Advances made for Timber Wt)rk‘‘ (in- 
cluding remaining half chargor, for 1 
Live-Stock and Storof.), ... 

1 

27,M,1 19 

1 

1 Nil 

1 

Total Estimated Expenditure,.. | 

1 79,12.r»23 

05,48,000 

Rkvendb. 

Net value, standing in the forest, of pro- 
duce sold, ... 

1,11,13,410 

i 

1 

1,21,03,000 

Recoveries of advanee.s made in connec- 
tion with works for the extraction, Ac., 
of the produce, 

27,51,1 40 

j Nil. 

Total Estimated Revenue,... 

1 1,. 38, 94, 5 59 

1,21,03,000 

1 


Nofe^lu compiling the above etatonnent, the nipoo has been taken as equal 
to two francs It should also be noted that the foregoing statoTnont of the 
French revenue does not include the contribution paid by the commnnos in 
Franco for the servioes of the Forofit Officers employed in supervising the min* 
agement of the Communal Forests, the prejeeds from which are not entered in 
the Forest Budget Kor does the expenditure include the sum (probably about 
Its. SOfiOn) spent on the Central Office of control at Paris, which is charged to 
the Department of Agriculture. TluMie additions, if' made, would make the com* 
partson still more unfavourable for India. 
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II. — The Forest Staff ; its Composition and Strength. 

In order that the officers of the Forest Service in India may bo 
able to manage the forests in their charge as efficiently as the 
State forests in European countries are managed by similar De- 
partments — and this is what the Indian Forest Department aims at 
doing even at present — it is necessary that they should be numeri- 
cally as strong, relatively to the work to be done, as experience 
has showp to be necessary in Europe. As the revenue per unit 
of area from our Indian forests is, wo have seen, hardly one- 
twentieth what the French forests yield, wo may assume that, 
to some extent at least, the work connected with the management 
of forests in India, in their present undeveloped state, is propor- 
tionately less. But, allowing for this, it is indi'^pensable, for 
financial reasons, if as strong a staff relatively to the work to be 
done is to bo employed, that the average pay of the Indian forest 
staff should not be at any rate higher than the average pay of the 
staff of European Forest Department 

As, however, Foro'^t Officers of the superior grades, po‘?se«sing 
the amount of administrative ability and professional skill that is 
required to control and direct forest management, cost in India 
about three times as much as in Europe, it is necessary, if the 
average pay is not to bo higher than in Europe, that the India 
staff should consist of as few such officers as is possible, and 
should in the main be composed of Natives of the country drawing 
less pay than officers charged with similar duties in Europe. 

This is a more matter of arithmetic, but nevertheless, up to the 
present, it has not been sufficiently recognised, or at any rate has 
not been acted on. 

The difference between the average cost of the Forest »Staft‘ in 
India and the cost of similar staffs in Europe, even after making 
every allowance for the lessor intensity of the forest working in 
India, is enormous. 

According to the last ‘‘ Annuaire des Eanx et Forits^ ” the 
officers on the active list in the French Service budgetted for in 
1889 were as follows ; — 

82 Conservators, at8,000 to 12,000 francs aycar each, 290,500 
418 Inspeciours, at 8,000 to 6,000 francs, •• 1,698,000 
800 Gardes Gen^raux, at 1,500 to 2,600 francs, •• 598,182 


Total 750 Officers in charge of forest area, costing francs, 2,581,682 
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There were, besides, 3 Inspectors-General on an average paj of 
about 16,000 francs a year ; 2 Conservators on 12,(>O0 francs, 
each acting as Directors of Forest Schools ; and 12 Doputieslicting 
as Professors on about 5,000 francs each : also some 31 officers 
whose services had been lent to other departments or to foreign 
Governments, &c., whose pay was not budgettcd for. 

In Hungary there are 505 officers of the superior service 
employed on the management of the State forests at a cost of 
£03,550 a year, or, say, Its. l,30,00,00t) a year.* 

The average pay of <‘ach officer of the superior Fuiesi Staff (I 
am alluding only to the Superior Service in this Note) in France, 
therefore, amounts to only about 11'-. 1,700 or lls. 1,800 a year. 

In Hungary, which, in view of the fact that a Forest Department 
was only started there some ten year.> ago, may be taken, as com- 
pared with France, as the opposite pole of European forest 
organization, the average annual cost of each officer of the superior 
Forest Shiff is about 2,t»00. 

In India, however, the present sanctioned scale of the superior 
or controlling Forest SUff is ; — • 


1 Inspector-General, costing, say, 
18 Conservators, „ „ 

102 Deputy Conservators, „ „ 

04 Asst. Conservators, ,, „ 

185 Officers, „ „ 


... Rs. 27,000 a year. 

... „ 2,61,960 „ 

... „ 8,38,188 „ 

... „ 2,90,124 „ 


...R8.14,23,272 


So that the average cost of each officer comes to, in round num- 
ber-i, Rs. 7,700 a year, 

regard.^ the size of the charges held by Forest Officers 
in India as compared witli tho.se held by officers of similar rank 
in European countries, tbe.'»o are fifteen or twenty times as largo 
in India. The forest area in France under the control of the Forest 
Department, act'ording to the latest returns (vide Anniuzire), is 
4,123 square miles of State forests (/W/s Domaniales)^ and 7,400 
.‘'(juare miles of Communal forests (ForHa Comtminalea et d'Etablis^ 
i>ublic»)y which are inann);cd by the State Do})artment, but 
of which the revenues belong to the Communes. In India the area 
under the control of the Forest Department at the end of March, 
1888, amounted to 79,710 square miles of ‘‘ rosorvtMi ” and “pro- 
tected ” forests, and 17,670 square miles of “unclassed” State 


• Vid€ Colon«»l Bailey’s pamphlet, Forestry in Hungary/’ page IS. 
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forests ; in all y7,386 square miles. There are in France 32 con- 
servators’ circles and 195 divisions (inspections and ‘^cheflFeries” or 
minor1iivision&) ; and including the Directors of Forest Schools, 
Inspectors-Qenoral of Forests, officers lent to other Departments, 
&c., &c., but not officers on the Unattached List, there are in all 
798 officers on the Active List. 

In India there are 18 cou'sorvators* circles, about 98 divisional 
charge^, and in all 185 officers in the controlling staff. The 
comparison between France and India is, therefore, as follows : — 

India. France. 

Average area in square miles of each Conser- 
vator's charge, ... ... ... 5,410 3G0 

Average area in square miles of each Divisional 

Officer’s charge, ... ... ... 994 59 

Average area in ‘•<piare miles per member of 

superior staff, ... ... ... 527 14 

It is evident, therefore, that the Indian Staff mast bo increased 
so as to come somewliat nearer wliat Eurof>eaii experience f'bow'^ 
to be noce«sary, anti tli.it, in view ot the high co^t ot European 
service and tU*‘ mi-erable yield from tln^ the additional 

Staff ernjilov ed inu^t be troiii Natue- ot the eountry. We may 
in fact conolu<le that ev'entually it %\ill lx neee^s.iry to place all 
Forest Division*? in <diarge of Native^' of India train<‘ii at an Indian 
Foro'it School, an<l to limit the eniploym^'iit ol the more exiieii^ive 
European officers (except during >ome year^ wliilo learning their 
work) to the higher duties ot in^'pectiuii and control vork only. 

Under such a system there >\ould be, we may suppose, one 
Chief Forest Ofju'er (who might 1 m- ealled (’onservator or Provin- 
cial Inspector-General, the Iatt<T liy preference) under each local 
Government or Administration. A^ it in e^‘*ential that each local 
Government '-hould have a single Forest Ad\is(‘r in a position 
in which he can lx ineful. thi' officer might, with advantage, 
be Joint Si-cretary, a*^ similar officers are in the Public Work-> 
Uepartmeiit. The (’liief Forest Officer, we may a^suim*, would he 
assisted by D(‘puty In'ifiectors-fjronoral (or Dejmty Conservators, it 
it vva- pref erred to ail he re to the old names, .hut those officers would 
he relieved of their jiresent executive work), who«%e duty it would 
be to increase what w^e may call the “ ins ptjc ting power” ot the 
Chief Forest Offiis.r, (»nforce tlie forest policy of the Local Govern- 
ment, and generally control the District or Divisional Officers and 
sec that the forest ^ were being properly worked. Those officers 
would of cour-'O lie exclusively European trained iiit ii, find with 
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the Chief Forest Officer would constitute the upper or Controlling 
Staff of the Department. 

The Divisional or District Forest Officers would, as already 
stated, be Natives of India trained at an Indian Forest School. 
Their pay should be sufficiently good* to attract to the service 
educated itien of the stamp that is required, but would naturally 
be very much loviflar than what i-^ required to secure the services 
of qualified Eoroj)eans. They would be recruited from the 
ranks of the Uang<T class, who would necessarily be trained 
foresters, and to wdiom the former would bear the same relation 
us Conservators at present hear to Deputy and Assistant Conser- 
vators. 

A rough estimat<* may, even at present, he made of the Staff 
that would he required to manage the forests of India in the 
manner in which European forests are manage<l were this staff 
composed as here sketched out. 

Wo may a*'Siim(' that tlie i1*'marcated or reserved area under the 
control of the Forest Ihqiartment w ill before long reach the total of, 
say, J(K),000 ‘^(jnare inile*^, and tliat it will h«» found that, on an avcl- 
ag<» for the whole of India, one oftieer of the Ranger cla^s (when 
the pro'.pects of that cla^^ h:i\e hren siifficitmtiV improved to 
attract good men, in the niiinher that i" required, to the service) 

com[ietent to take entire e\<*cutive cliarge of a forest area of, say, 
iO <([uaro miles. Thi", it i" tru(*, i*' a very much larger area than 
i> lield eharge of by a ** (larde-t General " in France. But the aver- 
age ^ield j)er unit of area from the forest- in India is a- yet, as we 
liave seen, v<*ry much le^*^ tlian in France, and we may assume that 
the work connected w ith the management of the area is al«o to some 
extent proportionally h‘— . Be-ides, this is an and includes 


• Note . — The pay of a Conservator of ForentB in France, like that of all 
officials in that country, would not be considered very hit;h even by Natives of 
this country in these days. Ti:e position of Conservator is seldom attained before 
3«) years’ of service in the Department, yet the pay only averages about Rs. 450 
a month. A ** Oarde-OeniTal," who has the same social imsition and, as a rule, 
higher )>rofessional training and general education than an Assistant Conservator 
of Forests in India, gets on leaving the Forest School about R«. 00 a month. The 
cost of living of such otficers in Franco is out of all cofnt>arison higher than the 
cost of living in India for a Native of the country of the same social position. 
The general tendency is to overpay Natives of this country when employed on 
higher posts. But the Forest Department being, of all others, the least popular 
with educated Natives, cannot afftmd to sot the example of regulating the pay 
of its higher Native subordinates according to their necessary exiienses. It must 

pay higher than other Departments in order to get the same class of men. 
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Provinces containing vast areas of practically unworked forests. 
We may assume that the Chief Forest Officer under each local 
Government or Administration would, on an average for all India, 
require, including officers on special duty or on leave, &c., the 
assistance of about ten Deputies : also that each Deputy would on 
an average control five Divisional or District Officers, who would 
of course be in charge of very much smaller anfl compact charges 
than are held by Divi>i()nal Officers at present. 

The Staff so composed, assuming that in view of the .importance 
of forest work in India the average pay of all classes is improved, 
would be somewhat as follows : — 


02 

h. 

Ig 

c .e 

Title. 

2^5^ 

^ fti» 03 

*3 

oc o; 

c fcf- 1 

1 

■age monthly 
f each Officer 
the class. 

a 

1 

B 

< 

.c ^ 
E.s 


^ C/ S ' 


1 




^ 2. 

H 



Square 

miles. 

Ite. 

Its. 

10 

Chief Forest Officers or Provincial 

t 




1 inspectors-Gencral, •• 

1 10,000 

f 1 

1,600 

1,92,000 

100 

Deputy Conservators, 

' 1,000 

I ’ 1 

900 

1 10,80,000 

500 

Divisional or District Forest Offi- 

1 1 
1 




cers, 

200 

800 

18,00,000 

2,500 

Range or Executive Forest Offi- 

1 


1 

1 

cers, 

40 

100 

, 30,00,000 

1 

8,110 

Officers of Superior Service, 

' 32 

1 

164 

1 

1 60,72,000 


JVWr.— The first two classes would constitute the Imperial or upper controlliog 
staff, and the last two classes the Provincial or lower contndhng staff. The former 
would be cnlindy recruited in England, and the latter in India from the Forest 
Schools. Officers of the lower controIliiiN staff would not be eligible for promotion 
to the upper, but officers of the latter would, on joining the Department, be employed 
on the duties of officers of the Lower Control Department. Officers of the lower con- 
trolling staff would he cutirety recruited from the Hanger class, the lower grade of 
which they would enter on leaving their Forest School. The 600 Divisional Offl<‘cr8 
here given would include the 60 nr CO Assistant Conservators that would, as at 
be required to recruit the superior staff. 
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This scheme compares as follows with those at present in existence 
in India and in France : — 
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There are in addition 


Sqnarc 

No. 

Sqnare 

Its. 

to the l8.t facetted 


iinlcs. 

^ tniles. 

officers in the aer- 
\ ice, aa already friven, 

1 


India (preaent), 

97,886 

484 

201 

3,672 

1 ' 

CG sub-Assistaots 
and 233 UaDgera at 
present employed in 
all India, It is as- 

ludia (future), 

100,000 

3,110 

82 

1,952 

sumed that the Ran- 
1 f^ors of the fntnro 
would bo of a better 

France, 

11,523 

798 

14 

1,750 

class and ht to beiry 
eluded in tliesuperi^ f 






‘ service. 


It limy scorn at first si^^ht wild and chimerical c\en to contem- 
jdato ^ucll an increase to the exi>tine establi>hment \\lthin a rnea- 
''iifahio distance of time. It is, however, (juite certain that somo 
‘•ueli scheme — of which the essential features are the employment 
of Natives of India in vastly increa**CHl nuinWr'*, and with improved 
j)rosp<»ets, in the higher executive posts, \NhiIo European^ would bo 
emjiloyed on the more important duties of inspection and control 
only — iiuiNt, before long, be adopted. We cannot manage tho 
forests of India in the same way as the State forests in Europe 
are nianag(Hi, 'with a Staff of one executive officer on an aver- 
age to every 200 square miles. It is CMjually cerhiin that for- 
ests yielding only a few annas an acre, such as we find in India, 
cannot afford to pay for an adequate staff of European.- at Indian 
rates of pay. Such exotics are too expensive for every-day use, 
except ns Controlling Officers in the highest positions of the ser- 
vice ; and, 'whether good or had, if wo are to employ a sufficient 
^^taff to manage the State forests or to work tlu'se on any other 
lhan tiinher contractors’ methods, the officers in immediate control 
ol tho forests, ns Divisional and Range (dficers, niii.-t eventually 
all he Natives of the country, who can live on ven/ much smaller 
i^alarics than Europeans can. 

The annual gross revenue from tho forests of India already 




d58 


80MB ASPECTS OB BOEBBT ADItlHlBTRATlOII IM INDIA. 


approaches one hnndrcd and fifty lakhs of rupees. This, accord- 
ing to European ideas of forest management, would justify an 
annual expenditure on cstahlishmeiTts of some fifty lakhs, of which 
about OQe-;half, or twenty-five lakhs, ought to be devoted to the 
payment of the salaries of the officers of superior service, instead 
of the thirteen odd lakhs at present expended. 

But it must be remembered that the revenue has doubled in the 
course of the past ten years, and with an adequate establishment 
there is no reason why this should not be re[)eated in the next ten 
year^. With a gross annual revenue of three hundred lakhs, it 
would be justifiable to spend a hundred lakhs on establishments, 
which sum would very nearly enable a statf of the strength indi- 
cated to be employed. The ado])tion of such a scheme in the 
immediate future is, therefore, quiU^ within the bounds of possi- 
bility. 

In any case, without increa’^cd expenditure and increased estab- 
lishments, and an organization more in conformity with the re- 
quirements than exists at present, the forests of India cannot be 
managed as the State forests in Eurojn^an countries are managt‘d ; 
that is to say, permanently maintained in their highest state of 
productiveDe>s. 

W. E. D’Arcy. 


The Aloe and its uses.— A few year^ ago the discovery was re- 
ported in the>o columns of the singular property which the juice of 
the Mexican Agave plant has of half-digenting moat, or of conven- 
ing it into peptone, and it was pointed out at the time how valu- 
able, from a commercial point of \iew, would be this cheap and 
cleanly method of peptonizing, compared to the ordinary methods 
of extracting the peptonizing ferment from the i^tomuchs of pigs 
and other animals. The discoverer, M. Marcano, announces that 
the method has been in industrial u.He in Venezuela by pharma- 
cists for three years, during which it has worked perfectly. Ho 
finds now that if the crushed tissne of the loaves is added, as well 
as the juice, the whoh* process can bo compleUid at blood heat in 
six hours, instead of fifi, as it takes with the juice alone. The dis- 
covery is a very singular one, and one which ought to have received 
more attention from physiologists and physicians than it has so 
far. It is quite remarkable that the cells of the clumsy Mexican 
plant should bo able to perform so easily the most important 
function of the human stomach. — AuBtralamm, 
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A NOTE REGAKDING CERTAIN INDIAN TANNING 
MATERIALS. 


( Continued from pa^e 320), 

Termisalia — Mykobalakr. 

The above brief allusion to myrolialans the de^^irability 

of rt^-jmblishinij in this place a pas'^agc from the Report issued at 
the close of the Tannin;; (inference held at the late Exhibition 

‘‘Thb ;;entleinen present were able to recognize and give the 
trade names for most of the forms exhibited. They pointed out 
that lennifudta CMtula must never be round or spongy in texture. 
The good qualitie.s were known in the trade to bi^ oval and pointed, 
aiid on section, of a pale greenish-yellow colour, and solid* in 
structure. This oldong and pointed form was thought to be the 
product of a Moparate species, but Dr. Watt explained that, in 
his opinion, it was only the young or unripe fruit of T, Che* 
hdaJ* 

“Mr. Evans kindly promised to furnish samples of the various 
commercial qualities, in order that these might bo communicated 
to India, in the hope of an effort being made to disseminate a 
knowledge of what constitutes good and bad qualities. It seems 
important, if the view* was correct, that the oval and hard forms 
wore but young fruits, that this fact should be published in India 
as widely as possible. The so-ctdliHl Jubbulpur form of myrobalans 
was viewed ns superior ; and Mr. Evans picked out specimens of 
'>hat he regarded as the best quality shown, in order to compare 
these with myrobalans procured in London. Dr. Watt explained 
that it was one of the numerous unaccountable eccentricities of 
trade that, while thousands of square miles of the central tablo- 

* Tbo ri|>e fruit is also ** oblong and jHiinied." May it not be that the 

** round'* myrobalan, ** spongy in texture/' is the fruit of 2! btleriea t — [Eu ] 
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land of India were covered with the mjrobalan tree, the trade 
reports published by the Oovernment of India revealed the fact 
that the Indian market was largely met by Ceylon. A gentleman 
offered what kerned a probable explanation* — the restrictions im- 
posed by Forest Conservancy — restrictions which, he contended, in 
some instances sacrifice the minor forest products of India in the 
interests of timber. It was hinted that this state of affairs had 
two evil effects, viz., it retarded the development of numerous in- 
dustries throughout the empire, and it was an open question whe- 
ther the minor products were not, after all, more valuable in them- 
selves than the timber. Two samples of galls found upon the 
myrobalan trees were placed on the tables. That from T. Cfiehula 
was stated to be hopeful, but the very plentiful gall from T. tomen- 
tosa, obtained from the Reverend A. Campbell, in Chiitia Nagpur, 
was, after it had been submitted to chemical examination, pro- 
nounced valueless. 

“A number of other tanning materials were examined, but 
none seemed to afford sufficient interest to do.>crve s[)ecial men- 
tion. 

“At the close of the examination of tanning materiafs, the 
gentlemen adjourned to Dr. Watt’s office, in order to discuss what 
action seemed desirable in the interests of the Indian tanning 
industry. 

“ It was urged that it was essentially necessar}' to have the 
better qualities of tanning materials carefully analybcd ; and two 
gentlemen >ery kindly undertook to do this independently of each 
other, if they were supplied with samples. They agreinl to 
communicate to the Government the results of their examina- 
tions. 

“ When asked what might ho recommended to Government, it 
was stated that the only thing that could be done was to ex{HTinient 
with* the production of extracts or half-shxffg, so as to overcome the 
heavy charges of transport and freight/’ 

For the Indian use of Myrobalans, 9ee Captain J. Ste\vart*s 
remarks, p. 107. 

Chemical Examikatiok of Myrobalakh. 

One of the gentlemen who promised to furnish analysis of inyro- 
halans — Dr. R. H. Paul — has since communicated his results. He 
took away with him seven samples, one of tho fruits or myrobalans 


* Thin gentlemaii** imagiuaiion woi stronger than big senae of fatiL— [E d*] 
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of Termiruilia Arjuna; two of those of T. helerica; three of those 
of the true myrobalans, viz.j T. Chehula; and one of those of 
T. tojnenioBa* The following are his results : — 


No. 1.— 2'. Atjuna, 

... 1*88 per cent, of gallo-tannic ocid. 

No. 4. — T. helerica. 

... 5*03 

11 

It 

11 

No. 5.— „ 

... 6*70 

11 

1* 

11 

No. 2.— r. Chehula, 

... 82 82 

11 

11 

11 

No. 8.- 

... 6*11 

11 

11 

11 

No. 6.- 

.. 26*81 

*» 

11 

ft 

No. 7,—T. tomerttoea. 

... 5*07 


11 

I* 


These results reveal one or two very important points. It would 
be hopeless in the future to take Arjuna into consideration as a 
tanning material. T, helerica and 7’. fcnnentosa are about equal in 
value ; but each contains only one-fifth of the tanning principle of 
the chebulic or true niyrobalan. (ComjHtre, Jioicecer, with the 
further remarks regarding Professor Iloinmers analysis, p. 89.) 
But of the three samples of true inyrobalans furnished to pr. 
Paul, one contjiined only about the same proportion of gallo^tSn- 
nic acid as i.s usually found in the Inderic niyrobalan.* The writer 
gave the above samples to Dr. Paul personally ; and, together wdth 
the report, received back one fruit, with its number written on it. 
The record of despatch of sample^ agreed with the return ; so that 
no room for doubt remained as to the botanical identification being 
correct. MortKivor, those present at the Conference condemned 
the sample No. 3 as a very inferior quality of the true niyrobalan. 
Others received corresponding samples, and their reports, had 
they lK*en receivtsi, would have been mo^t valuable as placing 
this matter Wyond the po.sslbility of doubt. Dr. PauFs analysis, 
however, of Nos. 2, 3, and fi so completely confirm the observations 
and valuations made by the experts present at the Conference, that 
the theory then ndvanccHl regarding the su[»iirior quality of the 
oblong-pointed and solid fruit.^ as compared with the round in- 
flated ones, w’ill most prolwibly b<i found correct, rir,, that the 
inyrobalans picked off the same individual tree during differ- 
ent stages of thoir growth will be found to liavo a varying com- 
position of from 6 to 30 |H»r cent, of gallo-tannic acid. xVnd 
this theory is supiiorted by a volume of evidence in the history of 
all fruits, and particularly by Professor Hummers observation (soo 

• May not this fruit hats been ono of the round ejjongy* textured kind; in 
other worda, B belerio niyruUalan P— [ Ku. J 
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B further parctgraph^ p. 91, p. 93), that the tannic principle resides 
chiefly in the outer pulp of the myrobalan. The transformation 
from the bitter unripe apple to the ripe, sweetly-flavoured fruit, is 
so well known as to scarcely require mention. This being so, 
it would seem desirable to institute a thorough enquiry into the 
subject of these valuable tanning materials which would have 
two objects in view — (a) to determine the exact ago in each local- 
ity when the maximum amount of tannic acid was present, and 
(6) the properties and value of the fruits of one district as compar- 
ed with those of another. In a country with so many different 
climatic features and such widely divcrsifled peculiarities of soil 
as India, it neither follows that the fruits will reach their per- 
fection at the same time, nor that diflerent climates and soils 
will even, when this point has been deterniinod, produce fruits 
of equal merit. Were these questions determined, it w^oiild be 
possible for Government to encourage, with reasonable hope of 
success, the development of a large inyrobalun trade, and for 
merchants to depend upon a good supply of superior fruits. As 
matters stand, no dependence can be put on the supply or the 
quality of Indian inyrobalans. In the trade a form of the true 
myroWan is known as the Jubbnlpur myrobalan, and thin may 
literally be grown at Jubbulpur, or may be but a form or condi- 
tion of maturity first sent to Euro|)e from that district — that quality 
continuing to bear the name in spite of the fact that it may be 
obtained from many other localities. So very miudi superior are 
these oblong-pointed solid and pale gre<‘n fruits to the large round- 
ed samples, that several of the experts seemed to feel hurt that 
their belief should be que»tioned that these were not the fruits of u 
different sf>ecies. 

As stilted above, selections of tanning materials were also fur- 
nished to Professor J. J. Hummel, I^irector of the Dyeing 
Department of the Yorkshire (College, Leeds, and to Dr. Edmund 
Knecht, Professor of (chemistry and Dyeing nt the Bradford 
Technical Gollege. Professor Hummel has furnishecl the report 
below on certiiin of the tans supplied to him, which, besides giving 
the analysis of some materials that have not hitherto been subjected 
to chemical tests, contains many valuable and practical sugges- 
tions. In the concluding table of his Report will bo found the 
analysis, together with a comparison in point of composition and 
price of the Indian tans with four standard tans at present sold in 
the English market. It will ho observed that No. 2 was a sample 
of Terminalifi Chelnda (similar to that fornished as No* 2 in Dr. 
PauTs set) ; No. 5 was T. helerica^ which gave the remarkable yield 
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of 17*4 per cent, of tannic acid ; and No. 11, T. tomentosa. Con- 
signments of most of the myrobalans were received from a great 
many districts in India ;*and it is strikingly corroborative of what 
has already been said regarding the necessity of a thorough in- 
vestigation into the effects of climate, soil, and age of fruit, that, 
w'hile Dr. Paul’s sample of 2\ helerioa gave only 5*03 per cent. 
Professor Hummers yielded 17*4 per cent, of tannic acid. On the 
other hand, the Professor’s sample of T. tomentosa afforded a little 
less tannic acid than that obtained by Dr. Paul. It therefore 
seems conciliative that Dr. Paul's sample of 7’. belerica a\jis either 
obtained from a district where the s|>ecies does not produce a good 
({ualhy of fruit, or that th(* examples nnuly^ed liy him were in a 
different stage of maturity from those examined by the Professor. 
iSo cxtroiindy satisfactory, however, are the results of these chemi- 
cal tests of the Indian myrobalans, that it is difticult to dismiss 
the subject. The eminently practical nature of Professor Jlummers 
brief ro[)ort affords commercial men the meuii^ of judging to what 
extent India might enter into cotn{M*tition with (’eylon and the 
other eountrie*' from which Europe draws its supplies insteadtfuf 
annually importing large quantities to meet its own market. Pro- 
lessor Hummers remark regarding the pi mi icc<^ of the tanning 
trade is important to India. He sajs : “ in making the compari- 
the iirst (liihculty met with is that in respect of the tannic 
matters in use, the prict* and jw^reentage of tannic acid bear no 
relationship whatever to each other.” The prejudiee in favour of 
certain nrticle*^, or for u peculiar colour of a material in opposition 
to chemical tests, is remarkable, lint there is no doubt that this 
i') rapidly disappearing ; and wlitm it is known that independent 
professional opinions have been gi\en regarding an accidental 
scries of consigiimcnts of Indian myrobalans, the one yielding 3^*8 
]>er cent, and tfie other 31*0 per cent, as compared with lll'5 per 
cent, for the myrobalans met with in Eurojamn trade, an in- 
cn'ascd demand will set in for Indian tans that will stiniulato 
the investigation indieated in thi.^ note and lead to valuable re- 
sults — results oulculiited to benefit the inhuldtuiiLs of largo tracts 
of this country that now stand greatly in need of some additional 
source of revenue. 

But wo must allow Professor liummers re[>ort to speak for 
itself ; — “ Herewith 1 send you the results of the analysis of the 
various Indian tannin matters, also of some tannin matters at 
present used here by dyers and tanners, in order that you may have 
id(‘a of the value of the former. In making the com^iarison, 
the first difficulty met with is that, in respect of the tannin matters in 

2 Y 



864 A MOT! RBOABDINO OBaTAIR IRDIAB TARlIlllO MATRRIALS.. 

use, the price and the percentage of tannic acid bear no relationship 
whatever to each other. Why this is so, 1 am unable satis* 
factorily to explain ; bat I imagine that it partly arises from the 
fact that dyers and tanners do not, as a rule, test their tannin 
matters, and are frequently guided in their choice by prejudices, 
and then the price is regulated by the demand and the supply. 
Yon will notice, for example, that ground Sumach is the most 
expensive tannin matter ; and I believe it is so, not because of its 
intrinsic merits, but because it is the oldest tannin matter used ; 
and the dyers, being very conservative, cling to Hs use, and are 
even willing to pay the higher price demanded to satisfy their 
whim. The supply of Sumach from the usual sources is limited ; 
the demand through the conservatism of the dyers is large, and so 
the price is high. 

“ If decoctions only were useci. tlio divi^dim would be the 
cheapest and best tannin matter to use, and dici^m extract is 
indeed used in moderate quantity. As a rule, however, dyers and 
tanners prefer to make their own decoctions with the ground 
tannin matter, introducing the textile fabrics or skins into the 
muddy liquid. For this mode of working the dark outer skin of 
the divirdivi pod is ohjectionable, since it attaches itself to the 
fabric, &c., in minute particles and causes spots or stains. My 
results accord entirely with those given in Crooko^s Handbook of 
Dyeing and Calico-printing^ see p. 500. 

Ground myrobalaas are becoming more and more a favourite 
tannin matter ; and since it combines practically every desirable 
excellence, I recommend you to adopt it as the standard for com- 
parison. Yon may consider then that the figures in the last 
column (under the head of ground myrolxilans) represent the 
present market values of the various Indian tannin matters. In 
the cose, however, of those whose decoctions possess a deep reddish 
color, the price would on that account have to be somewhat lower 
still. 

On examining the list, it l)ecotn6S evident that the best Indian 
annin matters are already in tbd market, witli the exception of 
Woodfordla jtorUmnda ; and even this has the drawback of gWing 
deeply colored drHJOctions. 

{To he continued). 
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Fobbstky in the Colonies and in India. 

(^Continued from page 529). 

II. — FoUESTRY m ArSTRALlA. 

AvsTUALAfllA includes nine British (’olonie^, of which five (New 
South Wales, Victoria, Queensland, South Australia, and Western 
Au.stralia) form the mainland, or Australia proper. Tasmania, 
New Zi^aland, and the Fiji group form separate islands, and N|>w 
Guinea pari of one. ^ 

The Australian main land lies between the 10th and 39th degrees 
of southern latitude, so tliat nearly half of it is comprised within the 
tropics. Tasmania is situated between the 41st and 44th, and New 
X^^aland between the 31th and 47th degrees of southern latitude. 

The Imputation and areas of the seven principal Colonies at the 
end of 1833 are shown by the Statistical Abstract to have been as 
follows: — 


Coloay. 

Area in 
Sqnsrv Miles. 

PopaUtioD. 

Square 
Total Mile. 

New South Wales, ... 

... 811,098 

1,085,739 

3 

Victoria, ... 

87,884 

1,090,869 

18 

Queensland, 

... 668,497 

387,468 

6 

SouUi Australis, 

... 908,690 

818,808 

•4 

Western Australia, ... 

... 1,060,000 

42,187 

•04 

Total Australia, 

... 8,081,169 

2,924,516 

1 

Tasmania, ... 

26,815 

146,139 

6 

New Zealand, 

... 104,458 

607,880 

6 

Grand Total, 

... 8,161,842 

8,678,085 

!• 

These figures show that the 

area is about 

three times 

that of 


British India, while the population amounts to about one-sixtieth, 


* Exclusive of AboriginiM. 
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hence the density of population is only about one two-hundredth 
part of that of India. On the other hand^ Australia is inhabited by 
the British race. Hero, then, we have to do with entirely different 
conditions. 

The topography of the Australian Continent may be shortly 
indicated as follows : — The centre forms a plain consisting of a 
concave table composed principally of sandstone, and extending 
over an area of about one and a half millions of square miles. This 
plain is surrounded by higher ground along the coast. Along 
its southern margin walls of sandstone cliffs extend a great part 
of the sea coast ; on the east, south-east, west, and parts of 
tlie north it is bordered by terraced ramparts of mountains rising 
to 3,000 feet on the west coast and to 7,000 on the oast coast. 
Along the latter a succession of mountain ranges occurs, from 
Portland, in Victoria, to l^ipe York, in the extreme north. These 
cordilleras are called in different parts the Au'^tralian Cirainpiaus, 
the Australian Alp>, the IMin^ Mountain>, tl)e Liverpool Uange, 
kc. Their average height lias been estimated at 1,300 fe<'t above 
the sea. The rivers which flow from these ranges towards the east 
have hut short courses : those flowing towards the west or south- 
west have long course-^. The Murray Uiv<*r, for instance, has a 
length of some 1,300 mile^, draining, with its tribuhiries, an area 
of about half a million of square miles, and finding its way into 
Encounter Bay, in South Australia. 

The cause-, which determine the climate of Australia are re- 
markable in many ways. In the first place, the northern parts 
of the country are situated in a tropical and the southern parts 
in a temperate latitude. Secon<lly, between the two stretches the 
enormous central plain, which is girded hy hill ranges in most of 
the coa4 districts. The central plain is daily heatisJ in summer to 
a very high degree, the air expands, is lifb'd, and flows aw'ny on 
all sides, causing an indraught of moist sea air. This is forced to 
rise on reaching the high coast lands, wliich it moistonN in various 
degrees. Owing, however, to the great distance from the shore to 
the centre of the country, the latter profits only at irregular inter- 
vals by this, because the indraught is regularly stopped by the 
nightly radiation of the heat absorlnMi during the day, or the 
clouds are once more converted into vapour owing to the high 
temperature of the air. Such is the heat in the interior during 
the summer that the air, if it moves at all, feels like a furaace 
blast. Sometimes, however, Hufficient masnes of clouds succeed in 
passing over the cousi ranges, and, in such cases, floods of rain fall 
upon the inland country. The distribution of the rain differs 
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considerably. The north coast has the advantage that the air 
drawn in from that side comes from the equatorial regions, the 
groat reservoir of moisture. Then the hills on the east coast are 
comparatively high, those on the west coast are lower, and along a 
portion of the south there are no mountain ranges at all. Thus 
it happens that the rainfall at the head of Spencer’s Gulf is only (5 
to 8 inches ; at Adelaide, 20 ; Melbourne, 2G ; Portland, 32 ; 
Sydney, 48 ; Newcastle, 44 ; Brisbane, 49 ; and at Rockingham 
Bay something like 90. l^^rth, again, has a rainfall of 33 inches. 
In every part, however, the rainfall decrease's rapidly in passing 
inland, so that comparatively little falls on the inner slopes of the 
coast ranges. 

The temperature depends on the situation and the rainfall. 
The northern part of the continent U tropical. Brisbane ha« a 
mean annual temperature of G9^ Fuhr., Sydney 63®, Melbourne 
57®, Adelaide Go®, and I’erth 64®. The mean temperature in the 
interior is mueb higher than along the shore ; it is said to rise as 
high as 130^^ in the shade during summer. 

I am not in a position to ‘'how in detail in how far Austrnta 
retjuirea forests on account of their indirect eSeets ; hut, guided by 
a general review of the topography and climate, so far as they are 
known, I should say that tlie mainland, at any rate, should not be 
without forests. This view, I find, is shared by local authorities 
on such questions. Amongst other'', Mr. John Ednie Brown, the 
< ’onservator of Forests in South Australia, in his treatise on 
“ Tree Culture in South Australia,” urged the importance of 
extensive forests, on account of their action in giving shelter to 
adjoining fields against hot or raw wind>, the improveinoBt of the 
‘■oil in conse<|nence of the formation of humus, reduction of evapo- 
ration from the soil, prevention, or, at any rate, reduction of 
destructive floods, augmenbition and equalisation of rainfall, im- 
provement of arid tracts, increase of the humidity of the climate, 
iiijprovemont of the landscape, and in many cases of the healthi- 
ness of certain tracts. Whether the inorea^'C in the total niinfall 
will be considerable, or oven appreciable, may bo doubtful, but in 
most other resi>ects I have no doubt that a cerhiin forest area, 
suitably distributed, would beneficiaHy affect the country. 

As regards the direct effects of forests, a strong case can ho 
made out. The population of the continent is as yet small, being 
one per square mile, and yet the imports of timber have already 
assumed considerable proportions, ns will he seen from the sul>- 
joined data, which have been taken from the Shitistical Abstracts 
for the years 1884-88 
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New South Wales, annual imports, ... 446,948 

Victoria, ... ... ... 966,946 

South Australia, ... ... ... 160,016 

Total imjiOrts, ... 1,575,904 

Queensland, annual exports, .. ... 12,285 

Western Australia, say, ... 78, 000* 


Total exports, ... 90,235 

Net imports, ... 1,485,669 

On the whole, then, the net imports into Anstralia amounted to 
roughly, one nnd a half million potinds sterling a year. 

Only New South Wales has, it appear**, extensive coal fields 
which supply the Colon}', and from which certain quantities of 
coal are exported to otlier parts of Australia and elsewhere. That 
coal, however, can only reach the localities which are within an 
easy distance of water and railway carriage, while all the rest of^ 
the country must roly now, and for many years to come, on fuel 
produced in the locality where it in wanted. 

Under these circuiii^'tances, it may well be asked, how will 
matters stand some years hence, when the population has further 
increased ? The increase, not only in population, hut in ihei 
iiumher of cattle, in cultivation, railway and telegraph lines, has 
been quite marvellous of late year'^, a'^ the following data will 
ehow : — 

DBVBLOmBNT OF AUKTltAl.lA OUllINO 15 YBAllB. 



>1 unilM*i 

Number 1 

Increase per cent- 


111 1S74 

in IS88. 

during }cars 

Population (approximate), 

1,800,000 

2,925.000 

62 ’ 

tiorecs, 

764,000 

1 ,268,000 

68 

Horned Cattle, 

5,658,000 

8,134,000 

44 

Sheep, ••• ••• 

48,097,000 

79,575,000 

65 


Miles. 

Milos. 


Railways, 

1,527 

8,292 

443 

Telegraph Lines, 

. 15,330 

32,521 

112 

Land under wheat, barley, ^ 

Acres. 

Acres. 


oats, maize, |»oUitoe8, j 

► 1,779,000 

4,184,000 

135 


and the vine, J 

An important question is whether the increase is likely to con- 
tinue. I confess that I find consid<*ral)le difficulty in answering it, 


• Tliiu i* the figure for tin* year 1886 only 
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being personally nnacquainted with the country. From the in-» 
formation et my disposal, especially that which Mr. Robert Barr 
Smith has kindly furnished to me, I calculate that in 1888 not more 
than one-third of the total area, or, say, 1,000,000 square miles, 
was put to profitable use, so that two-thirds, or about 2,000,000 
remained available. The former, no doubt, includes most of the 
districts on the east, south, and west coasts, leaving the greater part 
of the dry interior and of the north-coast districts for further ex- 
tension ; hence it would appear that the increase of sheep cannot 
go on much longer at the same rate as hitherto. There is, how- 
ever, no reason why it should not continue for many year^ to come 
at a somewhat slower rate than of late years. The area under cul? 
tivation amounts at present only to 1 per cent, of the total area. 
It has increased by 185 per cent, daring the last fiftctm years, and 
is callable of an enormous further extoD«<ion — a matter which de- 
pends on the increase in population. On the whole, there seems 
no doubt that the demand for foref^t produce will rise considerably. 
Even now the railways alone rcHfuire nnnnally about l,600,r^ 
sleepers. Then timber is required in large ([uantitios for building ; 
enormous cpiantities are wanttnl every year for fencing cultivated 
lands and grazing areji«*, for mining operations, telegraph linos. 
(Vc. As to estimating these quantities, as well as the necessary 
that quite beyond roy means. 

I uiidorstand complaints have alreatly been made that in many 
parts of the country the material for fencing is no longer avail- 
aide, and this difficulty will increase with every succeeding year. 
Let us, therefore, inquire what the existing r(‘sources are, and what 
the several Government** liave done up to tiate to husband and in- 
crease them. With this view, I propose to look in somewhat greater 
dtdail at the three ('olonies which already import timber on a con- 
>iderable scale — South Au'^tralia, Now South Wales, and Victoria, 
(a). Sorni Australia. 

I shall commence with this Colony, becanse it was perhaps first 
in the fitdd to introduce a sejairate forest law. 

South Australia occupies the centre of the Australian continent, 
and extends from its southern to the porthern const. Acconliug to 
l>r. Sehoinburgk, Director of the Botanical Gardens at Adelaide, it 
may Im divided into the following four regions ; — 

(1) . ^he forest land region. 

(2) . l^e scrub land regi<»n. 

(8). The grass land region. 

(0* The intrn-tropicnl region. 
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• The region of the forest land ooonpies mostly the mountainous 
districts and the bases of the mountain chains. The forests are of 
moderate extent and rather open ; the eucalypts are the prevailing 
trees* 

The scrub lands are found over the whole Colony, occupying 
perhaps one-eighth of its area. They form long stretches of deso- 
late arid plain, the soil being comparatively poor ; there is no 
water ; the vegetation is stunted. 

The gras^ lands form the principal part of the area, consisting of 
enormous undulating plain:^ ; within a certain distance from the 
sea-shore they have been mostly converted into agricultural dis- 
tricts. In the interior, the fertile spots of grass land alternate 
with bare sandstone ridges, or rolling sand hills. 

The intra-tropicr.l region shows near the sea mangrove forests ; 
further inland, where the ground rises, palms appear, with various 
tropical timber trees, also eucalypts and acacias. 

I have not come acro^** any definite estimate of tlie area still 
under forest in this Colony. ANTiatever it may be, there can be no 
doubt that it was very mucli greater in former times. The settler 
has proved a destructive agent in this re'^[)ect by clearing lands for 
cultivation, ring-barking trees to produce pasture lands, and by 
firing tbe bu^h. In all .such cases a comparatively small quantity 
of timber wa^ put to useful purpose^*, ^^bile tbe bulk of the material, 
which had taken long periods to rijH*n, \ias ruthh^ssly destroyed by 
fire, or allowed to rot, so as to get rid of it. The result is that the 
area now under forest is not .suificieiit to meet the rw^uirements ol 
the country, and will fall more and men* short of actual ^ants, in 
the same degree as the po[»ulation increases. This has la^en felt 
lor some years past, and various measures have been taken aud 
laws piissed for tbe preservation of the forests. 

The ball was set rolling, it appears, by Mr. KriebaufT, M.P., 
who, in 1871, called for a return showing the state of supjily ot 
forest pr(Miuce and the preservation and cultures of forests. Tlio 
result of this inquiry was an Act passnJ in 1873, dealing with the 
encouragoment of trtK'-pIanting. In 1875 a Forest Board was 
established by Art of Parliament, and then followed various amend- 
ing Acts. About the year 1877 a Conservat<»r of Forests was sam'- 
tionedjto which post Mr. John Ednie Brown was appoinU'd in 1878. 

In 1882 a new Act was passed, called “The Woods and Forests 
Act, 1882,’’ which is divided into six part**, dealing with tbe fol- 
lowing matt<‘rs : — 

Part L repeals the previous forest law* and al>olishos the Forest 
Board. 
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Pabt IL provides that the (/ommiasioner of Forest Lands 
(beinni; the same as the (Commissioner of (jrown Lands) shall hold 
charge of all forest estates ; he may lease any or all snch lands for 
a term not exoectling twenty^one years ; he may grant licences ami 
make regulations for catting and removing timber, or bark, or any 
other forest produce ; he may levy fees uiK>n stock pasturing in 
forest reserves. 

PaKT III. provides that all forest reserves heretofore declared 
shall continue to be so. The Governor may, from time to time, by 
proclamation in the Government Gazette, reserve any portion of 
the waste lands of the Crown us forest reserves ; he may similarly 
declare that every forest reserve, or part of it, shall cease to be a 
forest reserve, provided that such proclamation shall not be issucnl 
until thirty days after a statement shall have been laid before Par« 
liament, setting forth the particulars intended to he inserted in 
such proclamation. 

Part IV. provides for encouraging the planting of certain 
forest trees in so-called forest districts by private parties by 
grant of payments, not exceeding two pounds per acre. 

Part V. gives the detailed conditions under which the forest 
lands may be leased for a term not exceeding twenty«K)ne years. 

Part VI. provides for the appointment and removal of Conser* 
Tutors or other persons holding office nnder the Act. Also the 
iHAue of regulations for the management and administration of the 
forest reserves, the disposal of timber, prevention of fires ; also 
pre>crihos penalties, not excectiling five pounds in each ctise, for a 
i)reach of such regulations. 

The Act prescribe*^ penalties as follows 

(1 ) . (Hitting tijiiber or removing any other pro<luce without due 
authority : maximum, five pounds, irf addition to the value of the 
produce. 

(2) . Unauthorised grazing in any enclosed forest reserve : 
innximum, live pounds, in addition to value of damage done, or in 
tlefnult, imprisonment for u U^rm not exceeding thret^ months. 

(fi). Wilful damage ; Not less than five shillings and nm more 
than ten |K)uncU, or imprisonment, with or without hard labour, for 
a term not exceeding three months. 

The Act, it will be seim, provides for the establishment of forest 
reserves, but, alas, also for their lease, for the encouragement of 
tree-planting by i>rivate parties, and for suitable penalties in the 
< ase of forest ofFencea. As nothing is said aliont foro'^t rights, I 
pr<*Kume none such are recognised on the lands belonging to Gov- 
♦‘rniuent, • 

2 z 
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And now Wt w 8ee what has been done nnder this law. Accord* 
ing to the Conserva^r^s report for the year 1888-89, the area of 
forest reserves on June BOth, 1889, amounted to 202,982 acres, 
which IS equal to 817 square miles, and reimsents *08 per cent, of 
the total area of the Colony, or *12 per cent, of the area which is at 
present* put to pA>fitab1e use. The report further mentions that 
several of the reserves were leased during the year for various 
terms, for grazing and partly also for cultivation. 

On the same date 9,716 acres, 15 miles, had Ix^en enclosed 
for planting and the renovation of indigenous forests by the system 
of natural regeneration. Of this area, 1,374 acres were enclosed 
during the year. 

During the year a bonus of £2 per acre was allowed on 147 acres 
planted up by private parties. Also 236,582 seedlings were distri<** 
buted free of charge to private parties for planting ; of these, about 
100,000 were reported to be alive at the close of the year, the rest 
having died in consequence of an unusually dry season. 

It was also arranged to hold annually an Arbor Day, the first 
being held on June 20, 1889, at Adelaide, in the presence of the 
Governor (the Earl of Kintore), Lady Kintore, and their two 
daughters, each of jshom planted a tree ; and u{>on the firing of a 
gun the children belonging to various hoIiooIs pluntc^d 800 treen on 
an area set a.'^ide for the purpose. The C unservator considers 
«Mhat the impetus thut> given to the planting of trees was very 
great, and the good which will be done thereby to the C’olony will 
he immense.” Let us hoi)e that be will not l>e disap|>oiutcHl. 

The financial rcsult.s of the departmental operations daring the 
thirteen years from 1876 to 1889 wore as follows : — 

Receipts, ••• ••• £88,175 

Expenditure, ... ... .. ... 79,750 

Net surplus, ... — ... £8,425 

( Tu be emtinuid). 


A ‘‘Cobner” in Saw-dust.— The latent thing in ** corners,” 
says a Glasgow corres}>ondent, is a corner ” in saw-dust. Some 
half-dozen leading firms of saw-millors haye concluded arTang®*; 
ments with a newly-formed synditate to supply It with all tb© 
saw-dust thqr can manufacture.” * 
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NOTES ON THE UTILIZATION OF FORESTS. 

(^Continued from page 345). 

Section VI. — Conversion. 

It will be most oonveniont to take tip separately (1) the rough 
and ready eoiivor'»ioii, nuch as can be efit^ctod by any gang of 
moo and which all felled material most undergo before it can be 
romovcHl from the coupe, and (2) conversion into sawn goods. 
The manufacture of staves has already been desoribed (pp. 135-136), 
and references have been made in various places to the preparation 
df felloes, sleepers, and some other classes of manufactured goods, 
which may bo wrought in the forest. 

Abticlb I.— Eouon Corvebsion. 

I 

In every felling a certain amount of conversion is indispensable, 
primarily in order to reduce the produce to exportable dimensions, 
and secondarily to reduce the co^t of export (for it is waste of 
money to carry out material that serves no purpose at all and has 
ultimately to bo got rid of), and to render the produce readily sale- 
able at the highest prices it can command. Henoethe mode and 
extent of conversion in any cose in question will thspend on the pur- 
poses which the unmanufactured proiiuoo can be made to scr\’e, on 
the demand and f^revailing prices, and on the acce*«sibility of the for- 
est to the centres of oonsnmption. Vbe mure valuable the timber is 
and the larger the demand for it, the more carefully and the more 
extensively must the felled material bo converted. The question of 
Oouvorsion is, therefore, of the highoHt iniportauoe in the working 
of a forest, and ro<|uifes on tho part of the mauugoinent an inti- 
mate knowledge of prevailing sylvicultural and economical condi- 
tions and frequently no little «kiU. 

The prooc^duro to follow in effecting rough conversion will be best 
stated in tlic form of briefly-worded rules, thus : — 

8 A 
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I. — When practicable, the saw should be used, in order both to 
save material and to avoid, as much as possible, encumbering the 
soil with chips of wood. On steep ground, and where the trees lie 
all in a heap'one over another, the use of the axe on a vejy largo 
scale cannot be helped. 

II. — ^Tho first thing to do after a tree has been felled is to trim 
off all branches and conspicuous projections. While this is being 
done, a number of men should woik at the detached branches, the 
portions fit for timber being separated and trimiAfij^ like the trunk, 
and the rest cut and split up into firewood. 

III. — Now out up the trunk ; if necessary, reiahving from it 
what is fit only for fuel. 

IV. — ^The timber portions should be kept as long as possible, 
in order to furnish the largest kinds of timber, while still being 
capable of being cut up into smaller goods. Division is necessary 
only when definite lengths of log are required (as when sleepers are 
to be sawn), or when the nature of the ground and communications 
place a bar on the export of logs above a certain size, or when the 
lower part has obviously a different utility from the upper. 

V. — Timber must be presented to the purchaser in its most 
attractive aspect, and at least in such a form as will enable him to 
judge readily and with certainty of its quality and its suitability 
for his purpose. In round or roughly dressed timber, all burrs, 
prominent knots, and other excrescences, &c., should be cut through 
and exposed ; when straight pieces are required, all irregularities 
should be adzed off. 

VI. — The bark may bo removed by beating it with the back of 
an axe or with a special tool {Fig, 51), which is also useful when 

Fig 51. 



Tools for stfipping the ha7 k off logs {After Gayer), 


the bark has to be taken off only along certain lines, as described on 
page 12. The immediate removal of bark is a great protection 
against insects ; but, on the other hand, in hot dry weather it leads 
to too rapid drying, and consequently to extensive splitting and 
cracking, unless the timber is worked up withim a few weeks, or 
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somotimes even days. Teak poles bave^ however, been known to 
remain free from insects throughout an entire rainy season if fully 
exposed to the rain, and then the dry bark has readily come off 
like a loose jacket, giving no chance to insects. 

VII, — If the logs are to be carried over long distances by land 
before being sawn up, it will generally be found advantageous to 
rough-square them (convert them into balks). The procedure is 
as follows Having fixed the log firmly and in a convenient 
position for \^OT|k and for obtaining from it the largest balk it can 
yield, the wOfl^)^ traces on the section at the thicker end, with 
the aid of a pfa^ldet and line and a carpenter’s square, the lines 
oi thoj[our faces to be hewn (i'V* ^2). Then, with a cord steeped 


Fig. 52. 



Mode of 7’ough’$Quarin(f logs. 


in water in which pounded charcoal or rod hematite has been 
mixed, ho marks along the entire length of the log the lines aa 
and 55, which should follow as nearly as possible the outline of the 
log, and be as nearly parallel to one another as the taper and shape 
of the log will allow. This being done, he proceeds to hew with 
an axe the two vertical faces. But to enable him to work quickly 
and with accuracy, he begins by making at short intervals a num- 
ber of guide cross-cuts y, z , the lines forming the bottom 

of which are vertical, so that all he has to do afterwards is to 
flitch off the portions between the cuts. It is always more con- 
venient to stand upon the log while axing it, but not unfroquently 
our Indian wood-cutters stand on the ground next to the face 
which they are engaged in dressing. The remaining two faces 
are dressed in the same way, after changing the position of the 
log. 

VIII. — Rough timber is adzed with the aid of the eye alone. 
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the eight several Faces^ in order to diminish waste as mnch as possi- 
ble, following closely the general outline of the log. 

IX. — In preparing sided timber the workmen, after fixing the 
log firmly, must split it open along the vertical diameter of the 
lower section. The split must then be extended along the length 
of the log by constantly driving in a new wedge in front of the 
one last** inserted and gradually forcing them home. No little 
skill is required to make the split follow more or less the same 
diametral plane from the beginning. The twe^ halves are then 
dressed with the axe. 

X. — ^Tors of heart wood alone are dressed withr the axe.^ No 
guiding lines are traced, and the workman follows maialj^hebTOn 
of the heartwood, of which he endeavours to leave as muols'^io^os- 
sible, even at the sacrifice of straightness and regiilarity of shape, 
if the heartwood forms an irregular figure. 

XI. — Firewood naturally divides itself into three broad classes, 
according as it consists of sections split from thick stuff or of un- 
split billets or of small branchwood and the small stuff obtained by 
splitting up stumps and roots. These throe classes should bo sepa- 
rated at once as the tree is cut up. The rounds and thick billets 
from which the first class is obtained are taken off by sawing, and 
in India are usually from 2 to 3 feet long. The rounds are stood 
up on end, and a first split is made with axes driven in at two or 
three points along a diameter. When the split has been opened 
enough, before the axe is drawn out, wedges are inserted, 2, 3, or 4, 
according to the size and fissility of the round. These wedges are 
then driven home. It is advisable to have two men to each round, 
working opposite one another. If the halves thus obtained are too 
large, they are further divided into quarters, and so on. Some- 
times the billets to be split are too thin to stand up. In that case 
they must be laid lengthwise on the ground, with one end raised 
on a small billet, the splitting being begun at this end. The third 
class of firewood is too small to be conveniently moved without 
being tied up into bundles, whence the name of faggoUwood usual- 
ly given to it. Small branches and branchlets are quickly formed 
into faggots by fixing four uprights firmly in the ground in pairs, 
the interval between the two pairs being equal to the diameter of 
the required faggot. The sticks are arranged between the pairs 
across one or more withies laid on the ground. When enough of 
sticks have been put on, the workman presses them down with one 
foot, while he binds up the withies. On taking his foot off, the ex- 
pansive force of the pieces now released from pressure fixes firmly 
the twisted free ends of the withies. Perhaps a more convenient 
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and time-saving apparatus is that shown- in Fig, 53. The lever 

Fig. 53, 



h 


DuggoUhinder'a Press, 

the lower end of which rests up against the bar is drawn towards 
the operator and -hitched into the hook A, thus tightening the ehiiin 
o\or the bundle of sticks. The withy can now be tied up and tn© 
pressure on the faggot released by unhitching the lever. The length 
of the chain, which can be varied, regulates exactly the size of the 
faggot. 

XIL — In the midst of iibundant reproduction, as in seed and 
after-fellings and in jardinago coupes, and also in thinnings in a 
young forest, the less the amount of conversion effected on the 
coupe, the better for the safety of the standing stock. Hence all 
pieces that can be easily carried, such as polos, rounds, &c., should 
be taken out at once to the nearest roadside or large blank and 
cut up there. The same thing must be done in coppice coupes, 
when the time, before the new re-growth makes its appearance, is 
very limited. So also in the case of tran^^port by water ; the pieces 
should be taken out as long as possible and cut up only on arrival 
at destination. 

AbTIOLE 2. — EuBTHEU OONVEBSION of TIMBEB WITU TUB SAW. 

No reference will be made here to sawing by machinery, which 
is of too exceptional a character in India. 

The first thing to do is to rough-square the logs in order to be 
able to fix them firmly enough for sawing. The amount of squar- 
ing required is of the very slightest, and may often be reduced to 
merely dressing one side flat enough to lie evenly on the trestles. 
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When the contrivance represented in Fig. 54 is used to support 

Fig. 54. 



Delhi Sawyer* 8 triangular trestle. 

the log, it will suffice to trim ofiF only all prominent irregularities. 

Next, the lines along which the saw must cut should be marked 
with a string in the same way as for rough-squaring. The section 
of every scantling to be cut should be accurately traced on both 
ends of the log. The first set of lines at both ends should be drawn 
vertically with the aid of a plummet ; the rest will, in nearly every 
case, run at right angles to these, and can then be ruled with the 
help of a carpenter’s square. Before beginning any cut, the piano 
along which it is to run should be accurately indicated by joining 
the extremities of the corresponding lines traced at the two ends. 
In order to save time, as many such lines as possible should be 
marked off all at once. The slabs flitched off by the first cuts may 
often be thick enough to yield small scantlings. 

The wood at the centre of a log is, as a rule, specially liable to 
decompose quickly and to warp and split. Hence this part should 
be removed if the sawn goods are to be used for any important 
purpose. 

Speaking in a general manner, the saw-cuts may follow a radius 
or a tangent. In the first case, the entire width of the medullary 
rays, the silver grain, is made visible (whence the designation for this 
mode of sawing of ‘‘ sawing with the silver grain *’), and the layers 
of concentric growth ruu through the piece at right angles to the 
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surface of section {Fig. 55-a). The medullary plates, being lustrous 

Fig 55. 


Sawfji^ (Tt) at^roM, the Siher Gram 

and harder than fibios, contribute very greatly both to 

the beauty a^JUAH^-'^^^hality of the surface, while the uniform 
dispo^it4|ki«cd^|n|P^^ layers prevents, or at least minimises, 
any telideifi|y towarpT^n the other hand, a tangential section 
(^’i 3 ^j|^pu)i«cposes principally the softer fibrous tissue, and the 
irregifro’* ditti ibution of the concentric layers exaggerates the ten- 
dency to warp in the direction of the concavity of thpse layers, and 
the -medullary plates are invisible, except when they are extraordi- 
narily thick, as in oaks. Actually the sections are seldom perfectly 
r«idial or tangential, but approach more or less one or the other of 
these two directions. For pieces in lErhich beauty is a requisite, 
for surfaces which, like floors, are subject to much wear and tear, 
sawing with the silver grain is essential. 

Fig. 56 exhibits several inodes of sawing with the silver-grain. 

Fig. 56. 
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Methods A and B are practically the same, except that the latter 
gives more broad planks, although at a slight sacrifice of quality in 
respect of those taken from the outside of each section. In method 
C there is less waste of wood than in either A or B, and the pieces 
taken from the middle, where the silver grain is best exposed, can 
be of specially large dimensions. In each quadrant the planks can 
be taken off alternately one from each sij[e^or ulyjpktely two and 
two, or three and three, or irregularly ilHi|j||Mp^tr^ ellipti- 
cal. All three patterns, A, B^ and ‘wSb d iMH fc <papital defect, 
that the widths of the planks cut are vi[^^iqEu||Blwk .. Th4, defect 
is, however, avoided in pattern D, In wood 

of the centre of the logs, which is always of doubtful is 

necessarily removed in squaring the inside edge of th^|pll^l. In 
patterns Cand 2> the centre of the log has to.be speciiMly cut out. 
Besides that most of the methods of sawing with the silver grain 
yield planks of very various widths, the width of the widest planks 
is not even equal to the radius of the log. Hence, except for very 
special purposes, it is not usual to saw with the silver grain, and it 
is preferable to adopt a mrx^ style of sawing, which will always 
give a certain proportion of goods showing the silver grain. 

Two very frequently used methods of mixed sawing adopted for 
cutting out planks and boards are those represented in Fiff, 57, A 
and B. A gives pieces of different widths, B pieces mostly of one 

Fig. 57. 



Ordinary tneihodt of miofed tawing . 

and the same width. The irregular edges of the planks taken off 
in A and from the side slabs in B can bo sawn square with a single 
cut by placing several planks together one over another. 

When pieces of different scantlings are in demand, it is best to 
obtain from each log as many of the highest-priced classes as pos- 
sible. These should, therefore, be traced first of all on tibe ends of 
the logs, the remaining space being filled up as completely as possible 
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with traces for inferior scantlings. In this way alone can the 
largest money-return be obtained from a given log and the wast- 
age in sawing reduced to a minimum. Under the most favourable 
circumstances the wastage, resulting both from sawdust and from 
pieces that cannot be utilized, except as firewood, is never less than 
22 per cent, jf t here is no objection to sapwood, or f33 per cent, if 
only hedrtVi|iM|i^ • When only a single class of thick 
stufP is domanddn|ibn^railway sleepers, the, loss, even in cutting 
up perfectly half the volume of the log. 

Wh^^^it^PH^>fed, owing to their great length (8 feet), 
unhjjtfpib ’ are long, these latter must be supported 
off the ground across a pair of strong parallel trestles 
firnily in the ground. With shorter saws it will suffice to 

raise only one' end of the log by resting it on a single trestle, or, 
if,the log is long enough, oven across another log laid horizontally. 
The most convenient support fCr logs that are not too heavy is the 
triangular trestle so often used in the plains of Northern India 
(Fi^. 54). When only one end of the log is raised oflF the ground, 
the oblique position of the log makes the footing of the top-sawyer 
unsafe. To remedy tliis, a slab, one face of which is cut into tc^tti 
having the section of a light angle, is placed upon the sloping log. 
with the smooth face downwards. 

Section VII. — Oleaking the Coupe. 

The produce may be removed either by rolling or dragging, or 
carrying on men’s shoulders, or on wheels, or by sliding or sledging, 
or by letting it shoot down inclined ground or along a specially 
made channel. More than one of these methods may be employed 
together, and in choosing the method or methods to adopt, the objects 
to keep in view are economy and the safety of the forest and soil 
ns well as of the produce itself. The method to employ will also 
depend on the amount and price of labour available, the cost of 
cattle, and on the nature of the ground. 

In clearing a coupe the different classes of produce must through- 
out be carefully kept separate, and it is always advisable to get the 
same gang to take out the produce, which cut and converted it. 

Rolling can be adopted only on ground that boars no reproduc- 
tion, and is at the same time fairly clear of trees, rocks, and other 
obstructions. If the ground slopes a little, so much the better. 
On steep ground logs can be rolled only in unfrequented localities, 
on account of the extreme danger to human life resulting. Rolling 
is a very easy mode of moving logs, being effected with ordinary 
poles cut to a wedge shape at the lower end, or, better still, with 

8 B 
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the lever *and hook represented in Fig, 47. Trained elephants do 
the work very effectively and expeditiously on level ground. 

Dragging may bo effected either with human power or with 
draught cattle, according to the size of the piece or collection of 
pieces to be dragged. In the latter case a chain is fastened round 
the log and its ends attached to the yoke or traces, as 0fie 'ease may 
iKi. To save the trouble of fastening the chain to ^|MSog and tjicn 
unfastening it, the contrivance shown in used, two 

Fig. 58. ? 



Dragijing Grujfpling^Hoolf, {^Aft(7' Onyrr"). 

holes being scooped in each side of the log to receive the end of the 
hooks A, A. The log is firmly held by the hooks in proportion to the 
tension of the draught. {Simple levers have nearly always to be used 
to control the moving log or to lift the forward end off obstacles. 

Pieces weighing up to 800 and even 1,000 pounds may be car- 
ried out on men’s shoulders, if the lead is short. 

Carts and barrows should be used only when the load is long ; 
otherwise the labour and time spent in loading and unloading cease 
to make this mode of transport an economical one. Large logs 
are always much more cheaply dragged, especially if they are sus- 
pended, more or less by the middle, from- the axle of a pair of high 
wheels. The hind end should slightly over-balance, but not to such 
an extent as to prevent one or two men from holding it off the 
ground, if necessary. If the axle-tree consists of wood, the ends 
may be made like a capstan head, to enable the log to be easily 
raised off the ground. The use of wheeled conveyance is of course 
limited to level even ground. 

Only large logs may be taken out by sliding. On more or loss 
level ground sliding is similar to dragging, except that the logs 
must be moved entirely on rollers. A simple device is to use two or 
three strong portable frames carrying well-turned rollers. As the 
log is slid off the hindmost frame, this latter is carried forward and 
placed in front of the advancing log. On slopes the logs may bo 
pushed forward with levers. If the depot to which the logs have 
at once to be taken is some distance off, and the quantity of timber 
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to bo moved is large and concentrated within a limited area, a 
sp<^cial sliding road may be made. 

In this last case, if the pieces to be moved are small, a sledge 
road may be made instead of a slide, and a rough continuation of 
the road ijflay be readily laid down (and as readily taken up) along 
sucoesailte. Imes of tlie coupe as the area is progrcs.^ively cleared. 

On gradients the produce may be allowed to slide 

down of its..^W^iJ^ht.,i5 No difficulty presents itself when the pro- 
iduce is to he^lffljfild^^'the bottom of the slope, except that the 
pioco.S'mr?// b^^lp^Pla lose in value as timber. If the produce has 
to bp arr<‘''te('rai)o*i'e.the bottom of the valley^ special work.sinustbo 
bii^ up'i^jjsr^e pnrpo^. A channel or shoot, constructed of wood, 
may bo for the rapid transport of billets, for which class of 
produce this mode of moving is peculiarly well adapU^d. 

Section VIII. — Seasoning and stacking in the b'ohest. 

Until the produce removed from the coupe finally disposed of, 
it must be stacked so as to season propiTly, without becoming 
full of cracks and shakes and without being exposed to deconipyse 
or be attacked by insects or fungi. In the case of pieces notinoro 
than a few inches thick, judicious [)acking prevents them from 
bending or warping, and helps to straighten Uiose which are 
originally crooked. 

In whatever way the wood is kept, the stacks or groups should 
be all of the same dimensions or contain the same number of pieces. 
There is no other way of keeping a correct and ready account of the 
produce. 

1. Seasoning and stachinq of lar<jo unsawn ihnher. 

Such timber should of course bo allowed to dry slowly and evenly. 
It should, therefore, be kept under shade if possible, but air should 
be allowed to play freely round each piece, especially if the season 
and the ground bo damp The pieces should hence bo kept oft the 
ground by skidding, unless they are to be removed again almost 
at once, in which case no stacking is necessary, the logs being 
simply placed together* side by side in equal groups with the 
thicker ends all directed one way. 

If the timber is to be kept for months, it should be carefully 
stacked as follows : — The lowest tier should bo raised at least a 
foot off the ground and contain the largest and heaviest pieces, and 
there should be skidding of some inches under each one of the 
other tiers, the skidding being in every case perfectly level. The 
logs in each stack should have their butt ends all on one and 
the same side. Although free ventilation is necessary, a con- 



884 


NOTBfl ON TUK UTILIZATION OF FOltBSTfi. 


tinuoiis current of air, especially of hot, dry air, should be kept 
out, and hence, where steady winds prevail, a screen of thatch 
should be erected on the windward side of each stack. 

If it is necessary to take out a log here and a log there, it should 
be possible to do this without breaking up the stack* - For this 
purpose, the smaller ends of all the logs should be, k^j^f'^slightly 
higher than the butts with small blocks of under the 

skidding over each tier should be packeCfeny^piBBi'’ of wood 
from 1| to 2 inches thick. By pushing 'any* 

log between two layers of skidding without 

disturbing the remainder. 

2. Seasoning and stacking of sawn 

Thick stuff must always be put up inirti|tta withoulPdelay, in 
order to prevent them from tlrying too fast. When the pieces are 
not broad, the tiers may be laid directly one over another, the lowest 
tier alone being skidded perfectly level off the ground. In this 
case, the pieces in two successive tiers will cross one another at 
right angles. An inch or two of space should be left between 
every two pieces in each tier. If individual pieces are likely to 
bo required from time to time, it should bo possible to take them 
out without breaking up the stack, and then small blocks should 
be placed under each piece ; as soon as these blocks are pushed 
away, the piece which was resting on them can be at once drawn 
out. If the pieces are wide, each tier should be blocked below by 
laths from 1 to 3 inches thick and 3 to 4 inches broad. In every 
case, the last tier should be sheltered from sun, rain, and wind with 
a covering of thatch or inferior slabs of wood. 

Thin deals, boards, and battens are extremely liable to warp 
strongly almost as soon as they have been sawn. They should be 
stacked without delay and kept as close together as possible until 
they are fairly dry, when they should be stacked like broad thick 
stuff. The last tier should be well weighted to prevent warping 
and sheltered in the usual way. Even if the timber is to be re- 
moved almost immediately, it should be stacked close together, as 
without the most careful and unremitting precautions a very large 
proportion of newly sawn stuff will be rendered useless or at least 
have its value considerably lessened by cracks and warping. 

3. Stacking and seasoning of poles and posts. 

While they are still green, poles should be piled up horizontally 
in stacks between pairs of vertical posts fixed firmly in the ground, 
and they should bo well weighted on the top, in order to straighten 
those which are crooked and to prevent straight ones from becom- 
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ing crooked in drying. If the stacks are not to be disturbed for some 
time, a few cross pieces should be laid under them on the ground 
as skidding. 

A common method adopted in many parts of India is to stand 
up the pdn ^lose together round the trunk of a tree, the thick end 
being Aground. Placed thus, the poles are freely exposed to 

j position causes the sap to run down. More- 

^htt^i^pporting tree shelters the thin ends. Ob- 
should be so stacked. 

According to either of the two methods 
id^ocond is preferable, as, even if they are 
:e not 6^able of being straightened under ordinary . 
r^raight ^es cannot become appreciably crooked. 

Stacking of firewood, 

Fiy. 59 explains at once how to stack firewood. In A the pieces 

Fig. 59. 
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are in direct contact with the soil ; in B they rest on billets laid 
crosswise on the ground ; while in C the whole stack is completely 
raised off the ground and there is free play of air underneath. In 
every stack the pieces should be all of the same length and belong 
to the same category of firewood. The height of a stack should be 
uniform throughout, and should be such a figure that the height 
multiplied by the breadth should give a con^itant ^dliji^^mber — if 
possible, the number 10,— so that we have to measijj^JJI^he IcMigth 
of a stack to know at once its contents. fis hound to 

shrink considerably, causing the stack to settle breadth 

to diminish, it is usual to allow tlio product to exceed the 

figure really required ; but in finding out contents-MjKnlways best 
to use this latter figure. On slopes a hori^contal tetmee is easily 
prepared for the site of a stack. To pr^V'cnt'tbo uprights, which 
support the stack, from being thrust away outwards^ each of them 
may be strutted, or a strip of strong fibrous bark or a long withy 
may he put round each upright, as shown at w in Fig, 58, and 
kept in place by the weight of the wood lying on its united free 
ends. If necessary, two such ties or straps may be put round each 
upright. It is needless to say that the firewood pieces should bo 
packed together as closely as possible. 

CHAPTER IV— DISPO<5AL AND SALK OF WOOD IN THE FOREST. 

The question of sujiplying right-holders with the wood to which 
they are entitled belongs to the province of forest law, to which 
the student must refer for information. Here we shall concern 
ourbelves only with wood to ho disposed of by sale. 

The conditions under ’which the sale of wood may be effected are 
infinite, and would require a large volume to be adequately dealt 
with. For our purpose it is necessary only to describe very briefly 
the most characteristic elementary systems of sale, a general ac- 
quaintance with which ought to suffice to form the judgment of the 
student. These systems are: — 

I. — The license or permit system. 

II. — The kham tahsil system. 

III. — The lease system. 

* IV. — Sale of a small number of selected trees at a time. 

V. — Wholesale disposal of the trees of a coupe standing. 

VI. — Wholesale disposal of the trees on the coupe after they 
have fallen 

VII. — The forest dep6t system. 
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Section I. — The License or Permit System. 

In this system the would-be purchaser must, before he. can 
enter the fore'st and begin to cut and collect his wood, purchase a 
license. or permit, which, besides setting forth in detail the nature 
and the- (juanlity of the produce he is authorized to remove, lays 
dov\n ceilttlHAlii^iditions to be strictly observed, which have for 
their ob jed|J|pi^fety of the forest and easy and etfective exercise 
of the necossaj’jr |3|K5k 6rer his action. For this purpose the per- 
mit must cMMHpe area within which he must cut, specify the 
road by wliMS^must take out his produce, fix the period within 
which he fMpff^^^pass it out, and make it compulsory for him to 
submit hi:# “'TO'einse and ^his goods to examination whenever called 
u[)on to do so l;)y Uny Competent Forest Officer. The license is 
Usually in foil -and counterfoil, the form(‘r being given to the pur- 
chaser, the latter being retained by the vendor for submission to 
the Accounts Office. Sometimes the foil is doubl(‘, so that one part 
may be torn off by the person checking the proiluce when it first 
passe.s out of the forest, and sent independently of the counterfoil 
to the Accounts Office to be compared with this latter. Beside.* 
this advantage of the double foil, the posses^'ion of only oiio part 
hy a man inside the forest is proof positive of attempted fraud, 
as this part is meant only to enable him to pass on his produce 
to market or to his house, and to protect it as long as it remains 
with him. The check can of course be nearly as complete even 
when only a single foil is used, for the foil can he cancelled by 
means of some mark or endorsement as soon as the produce has 
left the forest ; but the double foil license is absolutely simpler to 
^^o^k, and in the present illiterate condition of the country folk 
and forest guards is also much more practical. 

The amount of money paid for the license may be written on it, 
hut illiterate purchasers are liable to be defrauded thereby, and in 
case of collusion between the vending and checking establishments, 
the forest revenue may suffer, as there is nothing easier than to 
enter different quantities and sums on foil and counterfoil, the 
counterfoil, in order to render detection more difficult, being 
written up only after the produce has been removed and the foil 
recovered and destroyed. It is, therefore, safest to indicate the 
value paid and received by means of colours and some readily 
recognized symbols impressed on the license or of adhesive labels 
resembling postage stamps affixed to it. In the case of different 
colours and symbols being employed, each license will possess an 
unchangeable value, whereas by means of adhesive labels it can 
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BHBrs has been 

above the 
!T huVe to go far 


be made to bear any value. This latter mode of denoting value 
is evidently much the better one. The stamps can be cancelled at 
once by the vendor, either in the same v^ay as postage stamps, 
or by being punched through like court-fee stamps and railway 
tickets. Characteristic marks or letters can be similarly punched 
through at each check station or in each beat passo^Mt \traversed 
by the purchaser, thus denoting at once the rouhs^^Kb he has 
followed and the extent to which he was lUid^r si^jj^fH 

In the beginning of the system the veijidor s jjfe re aB^ fflembers 
of the checking establishment. In ma^jf still the 

case ; but a great improvement effected faL JHBHBrs has been 
to authorize selected village headmen sell the 

licenses under the supervision of Forest above the 

rank of Ranger, so that the people need Sotut haVe to go far 
for a license, and the revenue is collected, as^ ft should be, by 
men entirely distinct and removed from the protective establish- 
ment. 

The license or permit system is an excellent one to adopt for 
small produce where the demand is comparatively light and there 
are no regular dealers and no near markets. The consumers being 
generally too poor to pay the profits of middlemen, purchase their 
produce directly from the forest, and cut and remove it themselves 
at seasons when they and their cattle are free from lalK>ur in the 
fields. To prevent over-cutting, the forest should be divided into 
blocks, which are closed and opened in rotation. Under the 
strictest supervision a certain amount of damage to the forest is 
inevitable, and hence as soon as the demand becomes large enough 
to require and pay for more intensive management and to create 
a class of regular dealers, the system must be abandoned for one 
that gives greater control to the conservancy establishment over 
the exploitation of the forest. NevortholeSvS^ until the trade in 
timber and firewood has obtained a very high development, it will 
generally be found advantageous to retain some form of the license 
system for the disposal of the very^ small wood which is of too low 
a value to bear long carriage. Two simple systems applicable in 
this case are those of tickets of fixed value, valid respectively only 
for the day of issue and for a month. The former leaves less room 
for fraud, but requires the establishment of vending stations on 


every line of export. Tickets valid for a whole month may be is- 
sued from a single central office. Such tickets are used with great 
success at Naini Tal, where they are made of brass, are consecu- 
tively numbered, and authorize the holder to remove head-loads of 
small firewood, of which, owing to the distance he has to travel, he 
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cannot take out more than one a day. Infraction of the condi- 
tions under which the tickets are issued render the holder liable 
to forfeiture of his ticket| without prejudice to punishment under 
the law. 


Tko^^Ufj^se or permit system, in some form or other, prevails, as 
is to over more than half the forests of the empire. 

The Kham Tahsil System. 

purchaser may enter the forest and 
cut and cofl^^^H^e]^iLe pleases within the authorised classes of 
produce, what he carries away and obtains a pass 

for it onl^mSp^nilgf^Hpitaken it out of the forest and reaches a 
station tBii^^SSc^y is levied and such pass issued. The 

system can of e’dhrse ho adopted only in forests from which there 


is a limited number of outlets. Such are forests situated in a 


mountainous country from which everything must pass out by the 
valleys, or forests lying behind a range of hills which are crossed 
by only a few passes, or remote forests for which the main highway 
to populous centres consists of one or a few large rivers. A very- 
great disadvantage of this system, which is inseparable from the 
mode in which the revenue is collected, is that it provides no 
check on wasteful or fraudulent cutting. Any one may fell 
more than he can or intends to take out, and dishonest people may 
•cut without fear, in the hope of being able to smuggle out some 
part of the produce. The case is worst of all when the protective 
and revenue-collecting establishments conspire together with the 
smugglers. To minimise the chances of such collusion, the follow- 
ing precautions have to be taken : — (1). To establish two parallel 
lines of stations as far apart from ono another as possible, the 
stations of the first lino being on the edge of the forest. (2). On 
any consignment of produce reaching tho first line, it should bo 
counted or measured up and a pass issued thereon. (3). At the 
second line of stations, this pass and tho produce should be checked 
together, and if no discrepancy be found, the pass should bo taken 
away, the price of tho produce collected, and a fresh pass issued. 
(4), Counterfoils, or in their stead a statement detailing their 
contents, should be despatched to tho control office on the very 
day of issue. (5). Separate, responsible, well-paid inspecting 
officers should constantly patrol both lines of stations. If found 
more practical, tho respective functions of tho two parallel lines 

of stations can of course be reversed, the money being levied on 

8 o 
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the first line, and only a fresh pass issued at the second in lieu of 
the original pass issued on receipt of the royalty. 

A very primitive form of the kham tahsil system is that in 
which the people who cut and bring the produce to the revenue 
stations are not purchasers at all, but act merely as wood- cutters 
and carriers. The purchasers themselves need not go nearer the 
forests than those stations. When the produce reached ^^h a sta- 
tion, the men who have brought it are paid for cuttin^'‘^Mjwersion, 
and carriage, and the purchaser, after paying royaltj^l|rtl3te offi- 
cial in charge of the station, obtains a pass and taS^p^ay the pro- 
duce under cover of it. This system has been ado^wj, as a matter 
of policy, in forests inhabited by poor aboriginal tribes^hose nearly 
sole means of subsistence is wood-cutting. It is al^in force in 
some places for the working of bamboo forost.- 

Undor the most favourable circumstances the kham tahsil sys- 
tem is a very clumsy one, and can have only a very limited ap- 
plication. Besides labouring under the essential drawback of re- 
quiring certain exceptional topographical features, it can, like the 
license system, be adopted for only the inferior classes of produce, 
and it is far more open to fraud than any other system. When the 
configuration of the country permits of its adoption, it may bo 
resorted to temporarily, to encourage an incipient or languishing 
export trade, especially if the forest population is a very poor one 
and dependent for its livelihood chiefly on the wood-cutter’s craft. 

Section III. — The Lease System. 

In this system the lessee purchases the right to utilize and re- 
move, during the term of the lease, as much of the specified classes 
of trees or produce as he has the time and' ability to » take out. 
Before any beginning was made in forest conservancy, certain 
forests were leased out for every article it produced, and even at 
the present day impecunious private proprietors, and indeed also 
rajahs, give out their forests on such terms. It is evident that a 
lease of this wholesale kind means the rapid extermination of tho 
forest, and that the system itself is adapted only for the removal of 
inferior material from forests on which there is only an insignifi- 
cant demand. Indeed, the lease system in any form is justifiable 
only when it is adopted to encourage tho beginning of a trade in 
wood. Hence it is peculiarly suitable for clearing out of forests, 
that cannot otherwise be worked, tho few trees that dio and fall 
naturally every year. In the case of a large accumulation of dead 
material, the system would be justified only in tho absence of a keen 
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competition to obtain this matorial. Under any other circumstances 
the lessee would always be tempted to try to pass oflf green for dead 
wood, and, if he could afford to wait, to kill a number of valuable 
living trees, which he would extract after they were dead. As the 
number of trees that die each year from natural causes is, under 
normal, conditions, comparatively insignificant, the forest should be 
dividod'iflfe^ blocks, each block being leated in turn only at the end 
of a enough to allow of a sufficient accumulation of 

dead attract purchasers and thus command remunerative 

prices. 

The foreM^f the Saharanpur Division of the School Circle, 
containing jB-lnoy do, a very inferior stock, are a good illustration 
of the sucSpsful application of the lease system, but the interval 
dll ring, whiofi’ each block has rest would perhaps with advantage 
bo extended, - ' 

The weakest point in the lease system is that, as the lessee pays 
down a fixed lump sum, it is his interest to remove as much pro- 
duce as ho can, and he 1^=5, therefore, under constant strong tempta- 
tion to take out also what he has no title to. The lease system is 
totally unsuited for the working of bamboo forest, a^ no amouri 
of precaution will prevent over-cutting in individual clumps. 

The lease money may bo recovered in one instalment before the 
lessee is allowed to begin operations or recovered in two or more 
instalments, the first to be paid down immediately on conclusion of 
the sale, the last while there is still enough produce in the forest 
to cover the balance due. In the case of petty sales it is best to 
exact a single instalment paid in advance. 

Section IV. — Sale of a small number of selected trees 
AT A time. 

Under this system a small number of trees are given on special 
application, the applicants being generally the would-be consumers 
themselves or petty tradesmen. This is the mode of sale to adopt 
when the demand is insignificant and irregular and is limited to 
large and valuable timber. It is specially well adapted for the 
sale of the larger and more valuable trees standing in areas which 
are worked for the loss valuable portion of the material by the 
license or the kbam tahsil system. It may also be employed for 
the disposal of the best trees in regular coupes ; but in this case 
there is always risk of the value of the remaining produce being 
depreciated out of proportion, owing to the previous removal of the 
best material, and in some cases the depreciated stock may even fail 
to find a purchaser. 
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The trees selected for removal may of course include dead and na« 
turally fallen trees as well as those standing. Standing trees should 
bo marked at the foot only if they are to be converted before re- 
moval, and at the foot and also just above the place where they are 
to be cut off, if the trunk is to bo taken out round. When the pro- 
duce is converted before export, each piece should be stamped with 
the sale mark before it is allowed to be removed. The-.^ajc mark 
should also be similarly put on round logs before they aroui^l^oQ out. 

Section V. — Wholesale disposal of the trejesS^SS^ 

COUPE STANDING. 

This system cannot obviously bo adopted for the produce of clean- 
ings and early thinnings, in which operations the felli^jj^ has to be 
effected by the owner’s agency. Its employment is also' out of the 
question in the absence of a large class of well-to-do and honest 
dealers. When it can be adopted, it is by far the best method to 
employ, as it loaves the conservancy establishment completely free 
to devote itself to its legitimate duties of culture and 'protection. 

The trees being marked for sale (or girdled and killed, as in 
Burmah), the first ipoint to decide is whether they should be sold 
by public auction or by inviting sealed or open tenders ; also 
whether their sale price should bo recovered as a lump sum covering 
the entire lot or at so much a tree, according to species and size, or 
at so much per unit or number or volume of converted material. 

When purchasers eager to buy readily offer themselves, the 
system of sealed tenders is the best, as public bidding at an auction 
and open tendering enable the dealers to combine. In the State 
forests of France the following mode of public auction, termed 
vente au rabaw, is, however, siiid to prevent such combinations. A 
short candle, capable of burning about 5 minutes, is lighted, and the 
auction is declared open. The crier begins by calling out a sum 
considerably in excess of that at which the Forest Officer has esti- 
mated the value of the coupe, and at regular intervals ho goes on 
diminishing this sum by a small fixed amount. The auction lasts 
only as long as the caudle is burning, and the sale is adjudged, 
at the figure last called, to the first person who cries out ‘‘ I take.” 
Bach bidder, knowing that the time is limited to only a few min- 
utes, is usually only too eager, as soon as a figure is reached which 
he thinks will yield him a profit, to cry out “ I take,” being afraid 
of being forestalled by another. This method of sale is practic- 
able only when the bidders are quick-witted men of business, and 
is unfortunately not adapted to the haggling spirit engendered by 
the Indian mode of buying and selling. 
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In the case of sale by sealed tenders a certain date is fixed by 
which all such tenders must be sent in. On a day and at an hour 
notified beforehand, the tenders are opened in the presence of any 
of the tenderers who wish to attend, and the terms of the tenders are 
read aloud, so that the proceedings may be entirely of a public 
character and above suspicion. To prevent people from making 
tender^, jFjbich they are unable to carry out, every tender, before 
it c^gj®>»eeived, should be accompanied with a deposit of money, 
whi^jffl^rfoited in case of non-fulfilment of the tender. The 
adoptiotf of i^Jio system of scaled tenders is impossible without the 
existence of a sufficiently large class of enlightened and enterprising 
dealers, as 'Wbe excitement that naturally accompanies the public 
bidding afa^ auction and incites to keen competition is entirely 
wanting tn ft. It is totally unsuited to men who have not risen 
above the haggling spirit of the Indian buyer and seller. But 
when the proper class of dealers is not wanting, it is the best 
system to adopt, as it saves time and worry, and effectually prevents 
combination, since every tenderer, being anxious to secure the sale 
for himself, and not knowing what the terms tendered by othor 
people are, offers as high a figure as he, according to his lights, 
thinks will yield him a sufficient and legitimate profit. 

In the method of open tenders would-be purchasers may apply, 
either personally or by letter, and at any time within a given date, 
but the Forest Officer is not precluded from foreclosing with any 
tenderer before the expiry of that date. In this method of open 
lender an opportunity is afforded of bargaining, which must 
made the most of. The terms offered by the various tendering 
parties may bo disclosed or not, according to the discretion of tl^ 
vendor. The system is, however, liable to induce combination 
amongst dealers, as the vendor is obliged more or less to disclose 
his hand to the first tenderer ; moreover, unless the value of the 
produce ir question is well-known and is not subject to wide 
fluctuations, the vendor is exposed to commit himself to prices 
which subsequent tenders may prove to be too low, and in such 
case the system of sealed tenders or of public auction is preferable. 

Whether the value of the produce sold sliould be fixed as a lump 
sum for the whole lot or recovered at so much a tree, or at so much 
per unit or cubic foot of converted material, depends principally 
on the condition of the market and the nature and character of the 
purchaser. If the purchaser is honest and understands his busi- 
ness thoroughly, it is best to sell the whole coupe for a lump sum, 
thus obviating the. heavy tedium and labour of classifying and 
counting all the produce, of keeping a complete voluminous regis- 
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ter of it, and of making endless calculations in order to ascortain 
the price of each one of the numerous classes of which it consists. 
The benefit accruing therefrom to the purchaser is equally groat, 
since it relieves him at once from the thousand and one obstructions 
and petty annoyances to which he would otherwise bo liable from 
the people checking his operations. But in the absence of a suffici- 
ently honest and enlightened class of dealers, it is impossible for the 
Forest Officer, who necessarily has little acquaintance with the mar- 
ket to know whether the lump sum offered represents anyttoflfifg like 
the true value of the coupe or not. In that case it is safer for him 
to receive the vulue of the produce according to the quantity of each 
class of material taken out of the coupe, and it remains for him to 
decide whether the unit of sale shall Im‘ a tree or a cubic foot or the 
number of pieces of each class. Of these three bases 6f valuation, 
the first is the simplest, as the total \ aluo of the coupe can then be at 
once calculated, and this amount can be treated as a lump sum due 
from the purchaser, thereby avoiding allchiinc(‘ of future ilisputoa. 
But this system is not applicable in a forest in ^^hich the quality of 
the trees varies very iniich from place to place. For instance, 
large profits for a few years, owing to the trees sold having been 
sound and well-shaped, may tempt pnrchas(U-s to give unusually 
high prices at subse<|noiit sales ; hut the trees proving unsound, 
heavy looses are incurred. The confidence of dealers is thus once 
for all shaken, and in future, however good the trees may he, tho 
rates offered are based on the a-siiniption that the trees are no 
better than the worst descriptions obtained before. 

Hence, when the quality of tho trees is very variable, it is best to 
charge the” purchaser rates based on unit of volumo or iiumhor of 
pieces of converted material. When volume forms tho biisis, a con- 
siderable amount of labour is inevitable in working out the total 
sale-value, if tho number of pieces to bo measured is largo. 
Moreover, very few of our Indian purchasers are familiar with the 
methods of timber measurement. Hence, except for large logs, tho 
contents of which obviously differ very much one from another, it 
is best to fix the rates on the basis of number units, which can bo 
understood by the most illiterate purchaser. The unit rates on 
which the value of the produce is calculated must of course bo ori- 
ginally fixed by measure of volume. Tho use of tho numerous pub- 
lished tables of timber measurement will aid very materially in 
lightening the work of calculation in either case. 

In some place®, tho better class of timber dealers care to utilize 
only the best logs and to take out oui;^ timber of tho highest 
quality. Such purcliascrs will either leave file inferior timber 
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untouched, or, as they look only for large profits, 'will take it out only 
at disproportionately low rates. In such cases it is best to admit in- 
to the coupe two or more separate purchasers following each other, 
the first taking out only the finest timber, the second the next best 
class, and so on until every saleable stick has been removed. This 
method has been followed for many years ^ the forests of the Cen- 
tral Circle of the N.-W. Provinces and Oiidh with the best results* 
It is peculiarly suitable for India, where the small dealers are men 
who jffo'aatisfiod with profits giving tht m an average income of a 
few rupees a month ; hut it neces-sitatcs keeping oven the smallest 
coupe open for exploitation for at least a couple of years, as it would 
be impolitic to lot in a now purchasor until the previous one had 
cleared out all his produce. But even when the owner of the 
fore>t sells'lho whole produce of the coupe to a single purchaser, 
it wdll ofbin happen that this latter will liiniself remove only the 
best timber and admit petty tradesmen and consumers to take out 
the rest at prices which ho will con>tantly lower as the better 
class of the remaining material is tjiken away or the distance or 
diflBculty of transjiort increases. . 

When tho value of the coupe is e-^timated in a lump sum, this 
amount should bo recovered in not le^s than two instalments, tho 
first one being taken before tho purchaser is allow-^d to begin work, 
and the last while there is still enough material (whether it bo 
scattered over tho whole area or collected at temporary dejidts) to 
cover the amount of the instalment. In the event of any in-^tal- 
ment not being paid when it falN due, there should ho a provi'^o in 
tho written conditions of sale to empower tho owner to recover it by 
seizing and appropriating tho produce remaining unoxported. If 
the value to bo paid by tho purchaser is calculated on the basis of 
unit rates, the money may bo recovered in tho same way, or in one 
of two other ways. Either tho purchaser may be made to pay 
down a sufiiciontly large sum as earnest-money on tho conclusion 
of tho sale, and to make good the balance when all tho produce has 
been collected and counted or measnred up, as the case may he, or 
he may he required to pay tlio value of tho produce as he bikes it 
out, the oarnost-nionoy in this case being n'funded to him when his 
operations have been completed. What is termed the “ permit and 
revenue depot system ” and adopted in tho Central Circle of tho 
N.-W. Provinces and Oudh, is a practical application of the latter 
method. Tho system in question is a developimuit ol the kham 
tahsil system, which it can rejdnco at onco without any dcrango- 
niont of current arrangements, tho revenue stations serving at once 
us depots whore tho out-going produce has to bo stopped for check 
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and counting or measurement and the price has to be collected, 
and the only change required being that instead of any and every • 
one being allowed to go into tho forest and cut and collect what ho 
likes, only bond fide purchasers, with whom distinct contracts have 
been made, may cut and export. It is always impolitic to put temp- 
tation in the way of people on small salaries, and hence, whore 
Government treasuries or private banks are not far off, the large 
sums of money due at various times from the purchaser df whole 
coupes should be paid direct to a treasury or bank, the pass for 
the wood being given to tho purchaser on bis presentation of tho 
receipt for the money. And, whenever possible, only well-paid 
officers, holding high responsibility, should be authorized to measure 
up and value large quantities of produce, which are fa^be paid for 
on the basis of unit of volume or number. 

Section VI. — Wholesale disposal or the trees on the 

COUPE AFTER THEY HAVE BEEN FELLED. 

In this case the owner fells the trees and then sells them, as they 
lie on the ground, to one or a series of wholesale purchasers, as tho 
case may be. The object of felling the wood himself is to ensure 
that every stem whose removal is necessary for the improvement 
of the forest is got rid of, since, in tho system just described above, 
the very crooked trees and those of inferior species may be left 
standing by the purchasers as not being sufficiently valuable to 
give them the profits they require. In all other respects, however, 
the procedure to follow in tho present system does not differ from 
what has been described under the preceding one. 

The felling of the trees by the owner also secures another im- 
portant cultural advantage. It enables him, in young forest or 
where there is a mixture of ages, to cut back all badly grown 
saplings and small polos the re-growth from which would very ap- 
preciably improve the constitution and future of the stock. Such 
saplings and small poles having little or no value, the purchaser of 
standing produce might not have sufficient inducement to cut them 
back, even if the price he had to pay for the coupe was consider- 
ably diminished on that account. Hence in all cleanings and early 
thinnings, in nearly all improvement fellings, and often in aftoD- 
fellings an<i jardinago coupes, this system must necessarily bo 
employed, and in the two last classes of fellings, oven if the system 
b not adopted for tho entire cat, it must be folio wetl in the minor 
operations which, forming an essential part of the felling, have for 
their object the improved growth of the younger generation. 
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As in this method of sale the coupe gets littered with small 
and very inferior produce, the principle on which it is based can be 
adopted only where there* is a demand for almost every portion of 
the cut. The system cannot be applied to the sale of trees that 
are scattered over a largo area, as the cost of felling them would 
eat too much into profits. It is for this reason that in the Dehra 
Udn sAl forests only the trees which are above 6 inches in diameter 
are sold standing, the inferior stems, the removal of which is doubt- 
ful, being girdled to make sure of their disappearance. 


Section VII. — The Fobkst Depot System. 

In this system the owner not only fells all the trees, but also 
subjects thom^o certain amount of conver>ion and collects them 
into smaller or larger lots on the nearest roadside or in neighbour- 
ing blanks, from which tlicir export can then be effected with ease 
and without injury to the forest. Thi« system is adopted when pur- 
chasers cannot be trusted to work inside the forest without hurt- 
ing or plundering it, or when the management has [>lonty of time, 
on its hands, labour is ca**!!}" obtained and orguniz-ed, and the owner 
is anxious to secure for him-elf p part of tlio profits that would 
otherwise fall to the purchaHer. ♦ 

The collected produce may be di^posetl of wholesale to a single 
]uirchnser or in as-iorled lots to several purchasers or in a more or 
le.HS retail manner, and the sale may be effected either by auction 
or by sealed or open tenders, or according to a published tariff. 


(IIAPTEU V.— MANAGEMENT OF WOOD DEPOTS AND TIMIIER 

YARDS. 


In the chapter just completed the sale of w’ood in the forest was 
ilescribe<l. In the present case, the wood, after undergoing a 
consideruhle amount of conversion, is brought to a depAt within 
convenient reach of the market. A depot of this kind is, therefore, 
necessarily of a permanent chanieter, and is maintained on a very 
much larger scale than mere forest ilepAts. It reijuiros the enter- 
tainment of a special resident establishment, which can he more 
fully utilized and better paid the larger the depOt is, thus secur- 
ing at once economy and honesty. 

The most important points to nUeml to in such a depot arc a 
correct classification of tlie produce in ncc<»rd'inco with the market 
demand and such an arrangement of the different classes that 
they may Ik^ found at once and every pieee examined without any 
trouble. For facility both of check and of sale, the pieces in each 
class should be pul up in stacks or lots of definite size or contain- 

3 K 
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ing a definite number of pieces. Provision should also be made 
for the easy removal of every piece of wood. For this purpose the 
entire area should be divided off into compartments containing 
each a main class of produce, and each compartment into sub-com- 
partments destined to contain separately the various categories of 
each class. The division lines may be roads fit for carts or laid 
with rails, according to the amount of traffic. 

Very large logs, too heavy to be moved without great difficulty, 
should all be kept only in a single tier with the butt-end facing 
the road. Smaller timber should be stacked in the way already 
described on page fi84. 

In very large dep6ts, sbeds may be built to shelter the more valu- 
able goods and to allow them to season properly. In these sheds, 
in order to econonjise space, the ceiling should consist of strong, 
open wood or iron work, capable of bearing l)oards and smaller sawn 
materkl. While a perfectly free circulation of air throughout the 
shed is necessary, draughts, especially of very dry and hot or very 
damp or cold air, should bo prevented, and the temperature inside 
kept as equable as possible. 

A further precaution for tlml)er that is not yet completely season- 
ed is to plaster the ends with a mixture of clay and cowdung. It 
is surfaces exposing a cross-^ection that give out moisture most 
rapidly and are most liable to form cracks, and the object of the 
plastering is to diminish the rapidity of evaporation. Wood intend- 
ed for carving or engraving should bo kept in short lengths, round 
pieces being sawn along their entire length down to the centre, so 
that as the various concentric rings of growth contract, the saw- 
cut opens out wdder and wider, without a single important crack 
occurring. 

Sometimes it may bo necessary to water-season timber (sec 
page 9). In that case there ought to be a largo or several largo 
tanks, and until the pieces thrown in sink of themselves or unless 
they are forcibly kept under water, they should bo constantly 
turned, otherwise decomposition would soon result in the portion 
near the water line. 

The smallest stacks of firewood should liavo a square horizontal 
section, the side of tlio square being equal to the length of tho 
billets, and the height such a figure as will bring up the contents of 
the shick to 10 cubic feet, or a little more if allowance is to be mado 
for shrinkage. I^arger stacks may be built up like those descrilxxl 
on page 385, and should contain some multiple of 10 cubic feet. For 
wholesale dealers, specially large stacks, having a square horizontal 
section of 10, 20, 30, 40, and even 50 foot side, Should bo built up* 
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Ko little skill is required to give them sufficient stability. Fig. 60 

Fig. 60. 






Mode qf huiUltng np large ttarh*. Uoyer'). 

shows a very good plan to follow^ ^In it the corniM '^ are tied very 
ingonionsly, and, in order to secure uniform shrinkage, horizontal 
rows of straight pieces should be laid at short intervals, thus build- 
ing up the stack in rt'gulnr layers. Occasional long pieces should 
be inserted with the same object with which headers are employed 
in masonry. In tlie case of firewood that has been floated, there 
should bo no delay at all in spreading the piiH5es out to dry, and 
^tacking them so that they may be freely exposed on every side. 
In /'7y. (51 is exhibited a very successful mode of building sucb 
stacks. 

Fig. 61. 



Stacking miHMi icaad. idaytr). 
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It is hardly necessary to say that every precaution should be 
taken against the occurrence of fire, and for this reason the site of 
the depot should be specially selected for its proximity to an abun- 
dant supply of water. As it is easier to suppress a fire that is just 
beginning than to attack one that has already spread, numerous 
pots of water should always be kept handy at difForont points. 

Besides depot registers punctiliously written up as each transac- 
tion occurs, a special rate-book should be kept wherein all fluctua- 
tions of prices both at the depot and in the open market are care- 
fully recorded. 

The mode of sale will generally be by open tenders, sealed tenders 
and public auctions being resorted to only in the case of such stock 
as must be got rid of at once. Stock of this kind will generally 
consist of deteriorating material or material likely to deteriorate if 
not sold off quickly. But if it is not pos-sihle to place a well-paid 
and trustworthy man in charge, the only plan to follow in otfect- 
ing the ordinary sales is to fix from time to time, for the guidance of 
the establishment, a tariff' of prices, to which the utmost publicity 
should bo given. 

At all largo depots the establishment of saw machinery will 
never fail to result in a marked increase of revenue. By its means 
the scantlings most in demand could be prepared at once, either on 
indent or in expectation of buyers, and all odds and ends could bo 
utilized to the utmost extent of their value. For this reason, it 
would bo an advantage to j)lace the depot whore water-power can 
1)0 used, since such power co&ts next to nothing, and the machinery 
required for it is of the very simplest description, being most of it 
capable of being repaired without skilled labour. In the absence 
of such advantages, steam machinery must be used, the wood re- 
fuse supplying the nece^^sary fuel. In Government depots no wood- 
working machinery beyond a simple saw bench should bo intro- 
duced, further conversion being projwrly left to i)rivato dealers. 
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II. 

COLLECTION, PREPARATION, AND DISPOSAL OF MINOR 

PRODUCE. 

Under tho term minor produce is included every useful sub- 
stance that can be obtained from a forest besides timber and fire- 
wood. Tim forests of India are particularly rich in minor produce, 
Imth in regard to quantity and variety, and a knowledge of how to 
utilize the various descriptions of such produce is, therefore, of 
peculiar importance to us. At present, owing to the backward 
condition of the country, the demand its limited ; but with the de- 
velopment of means of communication, n rise in the standard of 
living, and the continued expansion of internal as well as exterfal 
trade, the exploitation of minor produce will jtmeome a most import- 
ant source of national wealth. ^ 

A complete study of the utilizafton of every art'cle of minor pro- 
duce would lead us a great deal too far, and wmuld require several 
largo volumes. Here it will suffice to consider in a general manner 
how they are obtained from the forc'^t, and to what extent they 
may be utilized without unduly interfering with the main end of 
sylviculture, namely, the production of timber and firewood. The 
subject will be treated under nine principal heads as follows : — 

I. — Utilization of herbaceous vegetation. 

II. — Utilization of the flowmrs and fruit of trees and shrubs. 

III. — Utilization of the bark of trees and shrubs. 

IV. — Utilization of the leaves of trees and shrubs. 

V. — Utilization of minor produce obtained from wood and 
from the interior of stems. 

VI. — Utilization of minor produce furnished by the roots of 
trees and shrubs. 

VIL — Utilization of eltidod products. 

VIII. — Utilization of animal products. 

IX. — Utilization of minerals and some other products. 

CHAPTER L— UTILIZATION OF HERBACEOUS VEGETATION. 

The herbaceous vegetation covering the ground in our forests is 
peculiarly abundant, but consists chiefly of grass. On it, at pro- 
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sent, depends the entire system of agrioultnre of the country, and 
hence its title to first consideration. It supplies (1) pasturage, (2) 
hay and out green-fodder, (3) ensilage, (4) litter, (5) fibres, (6) 
material for thatching and for making mats and baskets, and (7 ) 
drugs, dyes, &c. 


Section I. — Pasturage. 

In the present condition of our agriculture, pasturage is the 
most important want supplied by the herbaceous vegetation grow- 
ing in our forests. Nearly half the live-stock of the country 
depends entirely on the forests for its susteuiuice, while an extreme- 
ly large proportion of the rest is driven for some period or other 
of the year to graze there. Forest grazing has been for so many 
ages an essential part of our rural economy, that with a climate op- 
posed to meadow cultivation on any appreciable scale and national 
habits and religious prejudices which preclude any extensive con- 
sumption of meat, it vrill always continue to bo the chief mode of 
feeding cattle. 

The fields, owing to the enormous population and to India being 
one of the granaries of the world, will never cease to bo used prin- 
cipally for the production of food-grains, oil-seeds, and fibres, fodder 
lK‘ing, as now, only a by-product. Thus we must submit to most 
of our forests being used as permanent pasture grounds, and must 
accordingly arrange for the fullest utilization of the fodder they 
yield, consistently with the production of timber and firewoml. 
The forest-grazing question acqtiires its highest importance in dry 
countries with a low rainfall, and in hilly and mountainous di*«tricts 
where the extent of available arable land is usually hardly sufticieiit 
for producing the food of the population. 

The advantages accruing to agriculture from forest-grazing are 
thus unquestionable and incalculable. For the forests themselves, 
the advantages are few and only occasional, while the disadvantages 
are enormous, and may tend to tho extermination itself of the 
forest. 

The advantages may be said to l>o fouyn number. Firstly, graz- 
ing helps to keep down the rank growth of grass and weeds, which 
come np in profusion even under a dense loaf-canopy with only a 
modicum of light, and interfere with reproduction. Secondly, 
when the ground is sloping, but not so steep as to require careful 
protection against slipping, the going to and fro of cattle breaks 
up and loosens tho surface soil and thu.s prepares it for rcproduc- 
tiun. Thirdly, where in o|>cn gludes and blanks fhe soil gots 
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covered with a close matting of grass roots impenetrable io the deli* 
cate roots of forest seedlings, there the sharp feet of cattle and the 
plucking action of their l)ite combine to tear np the grass at numer- 
ous points and thus make openings for seedlings. Lastly, in all 
conifer forests, without the crushing action of the feet of cattle, tlie 
dry undecomposed needles form a thic/c layer over the ground, 
through wliich the roots of seedlings are unable to reach the mineral 
soil below, or are at least able to do so with difficulty. 

Exceptionally, a fifth advantage may be derived from regulated 
grazing. In mature babul forest, when a new generation of 
seedlings is required, the appearance of this latter is singularly 
accelerated by admitting goats and folding them at night within 
the area while the pods are falling. The seeds that have been 
voided by the animals gc‘rniinate without delay, whereas the rest 
generally take at least a whole year to sprout, during which time 
they are exposed to every cause of injury or even complete do- 
strnciion. 

The principal dangers arising from grazing are as follow : — jl). 
The removal of the herlMiceous vegetation iiu'ans the loss of so 
much manurial matter, includiiyr potash, phosphorus, and nitrogen 
in its most assiinilahlo form. (i). The animals break and crush 
young set'dlings, the heavier kinds under their broad hoofs, sheep 
and goats vriih their sharp and quick-moving feet which cover hut 
little ground at each step, the ini'^chief being aggravated in the 
case of sheep by their moving in a dense mass together. (3). 
Forest-bred cuttle, and even those that are only partly stall-fed, oo- 
qniro the habit of eating the leaves and twigs of forest trees with as 
much relish as they browse otf grass and herbaceous vegetation. 
Ail cattle without exception, when very hungry, full greedily and 
in<liscriminutoIy on every grcH'ii thing before them ; and we know in 
^^hat a starving con<lltion the aniinals are brought into the fore>t 
every year from the villages. To mnki^ mutters \>orse, these animals 
arrive when the grass is dry, hard, and tasteless, so that in tlieir 
famished condition they make at once for all the low forest growth, 
which, as a rule, puts forth new foliage before the now grass makes 
its appearance. Now wo lyiow that a woody plant suffers most and 
recovers least easily while its new flush of leaves is coming out. 
Tlius the heaviest grazing occurs during the most dangerous season 
for forest veg<*tntion. 11 road-leu V(h1 species, yielding, as they ilo, 
the best fodder, suffer most. (4). Whoii the soil is wet, the con- 
stant tread of the animals beats it down into a hard pan quite ini- 
ponetrable to the routs of forest seedlings, and it is w'hen the soil 
lias boon dronchoil by rain that sowls genninato ; honco the proseiice 



404 


NOTBS OM TRB OtlLlBATiaV Of rOBB6T«* 


of cattle during the rains, and, in the Himalayas, also during spring, 
is a great bar to natural reproduction, if it does not entirely 
prevent it. (5). Young animals are much more destructive than old 
ones, since they nibble at forest growth not only for their food, but 
also sometimes from pure mischief ; sometimes to relieve the irrita* 
tion arising from the cutting of now teeth. (6). Tlio continued 
admission of goats into a forest results, in a few years, in its com- 
plete disappearance, since these animals prefer* the leaves of woody 
species, when they can get them, to the finest grass. They also 
gnaw off bark, and, besides standing up to their food, they throw 
themselves on to flexible stems, thus bending them down under 
themselves and getting at the top< of saplings up to 9 and 10 feet 
high. Even camels, in spite of their very much higher reach and 
the peculiar way they have of tearing off a long succession of leaves 
and twigs, are lesh to be dresided than goats. Sheep, from naturally 
holding their heads along the ground, will seldom touch anything 
else if they can get grass ; but when the grass is dry and hard, they 
may nibble off leaves at the height of their heads. Uuffaloes, even 
when they eat only grass, crush young growth up to the size of sn|>- 
lings, and when hard pressed for green food, have been known to 
use their enormous \veigbt to bend down to the ground polos up to 
12 inches in girth and 14 feet high. Cows are the least harmful 
of all domestic stock (elephants, jxmies^ and horses are in too small 
nnmlwrs to he taken into account), and will, as a rule, not touch 
seedlings and saplings of forest trees, even if abundant and mixed 
up with the grass, unless this last is very bad indeed. 

Some species, such as AnogeUsns pemlulu and Pro»opU spieigera^ 
are extremely resisting to the effects of constant browsing ; but, 
oven in their case, the appearance of new seedling growth, excoftt 
in the midst of thorny bushes, is an impossibility, and the indivi- 
duals that survive are permanently stunted and often reduced to 
low twiggy knotty bushes which spread out along the ground. 

The advantages and dangers connected with grazing in the 
forest have now been briefly considered. It has also been shown 
that the provision of grazing on a largo scale is, in present cir- 
cumstances, an unfortunate necessity. Some general rules must 
hence be given for regulating its exercise, while avoiding or mini- 
mising the attendant risks. In the first place, goats and camels 
must l>e rigidly excluded from all areas which are intended to 
grow wood, mature babul crops being, however, oxeoptod in favour 
of goats during the fall of seed immediately preceding the re- 
quired appearance of the now crop. All other animals also must bo 
excluded from areas under regeneration or containing abundant 
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yonng growth not above their reach, while the ground is soft and 
sodden or seeds are germinating or the grass is dry and wiry and 
the tree-species are in leaf or coming out into leaf. Otherwise 
cows, butialoes, and in many cases even sheep, nifey be admitted in 
restricted numbers and in small herds or Hocks at each place, since a 
number of animals moving in a mass would make a clean sweep of 
everything before them and tread the soil into a hard pan. In re- 
gulating the size of the flocks and herds and apportioning to them 
the areas in which they may range, we may assume that for every 
100 lbs. of Jive weight each animal requires per diem from 10 to 
12 lbs. green weight of fodder, and that an acre of forest land, in- 
clusive of unproductive portions and fully canopied areas, produces, 
on. an average, about 12,(K)0 lbs. green weight of edible grass, of 
which hardly one-third remains in a fit condition to eat during the 
six months of the year that grazing is permissible. It is, therefore, 
evident that the smallest area of forest land that can be assigned 
per head for those six montlK cannot he les*^ than 2^ acres for cows, 
4 acres for buffaloes, and ^ acre for sheep. Thoo are minima 
figures, and the actual area< assignable, after deductions in the tn- 
terests of reproduction, unsUiblo soil, Ac., will considerably exceed 
those figures. If more cattle are admitted than the forest can stand, 
we must make up our minds to sacrifice the woody growth ; ex- 
ce.ssive grazing and forest growth are totally incompatible terms. 
Actually, in many places, the number of head of cattle is in exce.^s 
of the capabilities of the f*>re.‘'t«, and the a*i>umed necessit}’^ (in 
nearly every case totally unfounded) of providing grazing for the 
entire iiumlH»r is tlu^ cau^e of .so much lamentable deterioration 
and arrested progress visible everywhere. It is undeniable that 
the number of cattle is enormoU'»ly in excess of recpiiremeDts. At 
any rate, hundre<ls of tlum.sands of utterly u.soless brutes ravage 
the forests, and two half-starvinl, ill-bred animals have to ho used 
where a single well-fed, well-bred one would sullice. Thus, were 
it not for the neglect and apathy of the Indian agriculturist, 
the demand inado on our forests fi)r grazing would probably be 
well within the capability of nearly every one of them. To over- 
come thi.s neglect and apathy of ages we mu.''t enlist on our >ide 
the syinpathioA and powerful aid of the Agricultural Depart- 
ment. 

Each group of animals must be in charge of responsible herdsmen 
sufficiently 4111 nierous to control them and to drive them over the 
entire allotted area, so tliat no part may be overgrazed. In areas 
into which cattily are admitted to keep dow^ii the grass and wootls, 
or to wound the soil or to crush an oxce.ssively thick layer of dead 
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undecoinposed debris, it should be a cohditu>n of admission that 
they are driven regularly backwa^d^ and forwards over the whole 
area, and especially there where they can do most good. If the 
animals are penned within the fo^e^t at night, a special spot must 
be fixed for them which is u natural blank, and is not iininodiatoly 
surrounded by promising and abuiidant young growth. Every 
animal of the bovine class should have a hell hung from its neck, 
so that no animal may stray without the fact being at once de- 
tected. The leaders of a flock of sheep should aKo have bells. 
The herdsmen, when out in the forest 'with their cattle, should not 
be allowed to carry any woodmen’s tools with them ; hut in case 
they are allo's^’ed to lop, they may have with them light hatchets 
or bills. Infringement of rules on their jwirt mu^t be followed^by 
heavy fines or summary expulsion from the fore>t, togctluT with 
suspen>ion, if necessary, from the privilege of grazing fur a deter- 
minate period. 

Lastly, in crop*' of mixed age<5, O'^pocially if young growth is 
deficient, every assignment ."hould he further divided into two or 
more equivalent portions and a rotation established, so that each 
area may have a certain period of rest. 

When grazing i» charged for, the fee per head to be levied for 
the different classes of animals should lj(* regulati‘<l by several ci»m- 
bined consideratioiu, the |)rincipal of which are (1) their relative 
destructivenc'-'^ from a forest point of view, (2) tlu*ir relative value, 
(3) the qiiantit)* of fodder they c<)n''Ume, (I) the market \alno 
of the fodder, (5) the wealth of the general ]>opulatioii, and (fi) the 
degree of con-er^ancy to he ado{ited. Thus, although a goat will 
eat less *than a filth of what a plains cow will con*'nme, the respec- 
tive fees to lx* levied should bo coii'^iderably in exces" of the ratio 
of 1 to f). As so many different considerations atfect the (|ue-^tion 
of the aimmiit of grazing dues, it would be absurd to adopt the same 
tariff of rates for a whole province or even for a whole district ; 
and often even two neighbouring forests, which are under dift’er- 
ent degree^ of conservancy, will reejuiro different rates. Similarly) 
the proportionate rates for the different classes of animals ought 
not to be tlie same every whcjre. Fur instance, in the North-West 
Himalayas, the diminutive hill cow is htirdl} worth more than a 
sheep or goat, while in most other of the country, the value of 
a cow is 4 to 10 times higher than that of a sheep or gout. The sim- 
plest way of reducing the iiuinlier of animals of any class grazing 
in a given forest is to raise the grazing fee. liciiieraboring this, 
if the grazing in any forest is in excess of its ca{iiA>ditjr, we have 
only to gradually raise the rates until the number of cattle is 
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brought down to the desired figure ; the effective rates in each 
case will depend on the wealth of the population and the value of 
the cattle. Sometimes' however, certain classes of people may 
have to bo specially favoured, such as backward jungle tribes which 
are under our particular protection, or inhabitants of villages com- 
posed exclusively of our work-people ; iihd in their case a limited 
nuinl>er of animals per family or hon>ehold may be admitted to 
graze at lower rates, only those in exce^^s of this number boing 
taxed according to the general tariff. The full rates at present 
levie<l in most provinces aro far too low in com]mrison with the 
amount of fodder consumed and the value of the aiiimals. 

The levy of grazing dues gives, more than the collection of any 
other kind of forest rev<*nue, spcndal facilities for oppression and 
extortion, for there is scarcely n household in the neighbourhood 
of forests which does not possess at least one goat or cow. For this 
reason the arrangements for collecting the dues must be made with 
the greatest care. At the same time they should he such us not to 
engross the time of the estahliHhment. The system will have to 
he’different according to eireum^tances. For cattle which go^io 
graze in the forests during theylay and return to their villages at 
night, the plan w’hioh commeiid'*r itself most is to require annual 
returns from the pntwaris an<l headmen jointly, *a few of these re- 
turns lieing chockiKl, to test their general accuracy, by the forest 
staff'. On receipt of the correetiHl lists, tlu^ dues ^hould he collect- 
ed by the (’ollector of the district in the same way as land revenue. 
In some districts a triennial census of such cattle is made, and a 
grazing assessment is fixed by villages for a period of three years, 
the amount assessed being collected annually by the district ofti- 
cials like land revenue. This is perhaps the simplest and least 
iiupiisitorial system that has yet l>een devised, but many changes 
may occur in the iiuinlM»r of cattle in a village during the period 
of three years. For cattle which pass the night also in the forest, 
the forest staff must both count the cattle and collect the duos, un- 
less the same cattle have been paid for through another channel, 
in which case the herdsman must come provided with a pass for 
the numl»er of head already paid for. A copy or duplicate of such 
pass must be sent for check to the District Forest office. 

Section IL — Hay and cut gabbn fodder. 

The removal of grass means, just as in the case of grazing, the 
loss to the forest of so much precious niauurial matter ; Imt, in 
nearly every case, this disadvantage is much more than counter- 
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balanced by the benefits accruing therefrom. In frosty localities, 
if tall dense grass protects small seedlings, it, on the other hand, 
makes it very difficult for them to rise above it, as it increases by 
several degrees the intensity of the cold. Heavy frost will lie 
upon the grass in grassy land, when on bare open land the temper- 
ature may be several degrees above freezing. In the case of high 
temperatures, however, surrounding and overtopping grass is near- 
ly always beneficial. For young seedlings struggling in the midst 
of grass, cutting the grass is a much better and surer means of 
getting rid of it than grazing, with all its attendant risks. On 
this account grass-cutting should be encouraged as much as possible 
wherever it will lead to a diminution of grazing. The closing of 
the forest areas in Ajmere against grazing has not only resulted in 
the possibility of growing forest on dry, bare, rocky hill-sides, but 
even in an increase in the production of fodder, so marked as to be 
freely recognised by the population itself, which clamoured most 
against the measure on its introduction only 15 years ago. But 
the grass-cutters must be warned to be careful not to cut off seed- 
lings with the grass, and the use of scythes should he strictly pro- 
hibited. 

Green grass from the forest can he used only by peojile living 
within the distance of a day's journey. Ihmce for a more general 
utilization of the fodder, it should he convertwl into hay, the pre- 
paration of which mu^t, therefore, now he described. 

Grass for hay slioiild he ent immediately it is in full bloom. 
After this period, the formation of .se(‘d robs the stem and leaves of 
potash, nitrogenous matters, and phosphates, and the carbo-hydrates 
are converted into coar^e fibre, so that the grass becomes poorer 
in nutritive substances and the proportion of indigestible fibre 
increases. Moreover, the further vegetation of the plant an<l the 
progress of fructification continue to exhaust the soil without 
any compensating advantage. At any rate, the grass should be 
cut before the seed is fully formed. Ah soon as the grass has been 
cut, it should be spread out to dry. If not dried quickly enough 
it would ferment, the sugar in it being converted into alcohol, 
which would both destroy its fiavour and nutritive value, and cause 
it 10 lose the well-known fragrance of hay. The alcohol also 
dissolves out the green colouring matter of the chlorophyll, so 
that hay that has not been dried quickly enough is yellow and not 
greenish. At the same time it must not be dried too quickly, 
'otherwise it becomes too hard and is not so nutritious and diges- 
tible as properly dried bay. On the approach of evenisijg, the 
grass, now partially dry, should be collected into heaps, so that the 
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dew at night may not undo the work of the day* The second day 
after the grass has been cnt, it should be tossed up in the air with 
forks, after it has been spread out with a rake and the dew has 
evaporated. If the hay is now ready, it should be carted away or 
stacked ; otherwise it njust be collected once more into heaps 
against the night, and tossed up again with forks for another day. 
Wet weather is of course disastrous for hay-making. Good hay 
is gre^mish in colour, appreciably dry, sweetish to the histe, and 
agreeably scented. The weight of hay is ^rd that of the original 
grass. 

To preserve hay it should be stacked, in order to protect it from 
wind, rain and dew, and, at low elevations, also from white ants. 
The ordinary Indian way followed in the plains is to tie up the 
hay in bundles from 1 to 3 Ihs. each, which are piled up in stacks 
resembling either a house with a pent roof or a circular hut with 
a conical roof. The dimensions at the eaves in either case is 
greater than those at the ba>e, in order to let the rain drop off on 
the ground clear of the hay. TIfe former kind of stack is the 
easier one to build, especially when largo stacks are required. Suefc 
stacks, containing 200,000 lbs. of hay, are not uncommon. After 
the stacking is completed, a roof of thatch should bo put on. For 
the fir^t kind of stack the thatch can he constructed on the ground 
un<l then jmt up and kept down with rope« heavily weighted at 
the ends, thereby also securing coinpn's^ion for the hay — another 
very important ad\antage gained by the adoption of that mode of 
stacking. For the supply of the army in cantonments Captain 
Wingate, the officer specially charged with the forage operations 
of the Western Commissariat Circle of the Bengal Presidency, 
recommends the following system of stacking. A circle is traced 
on the ground of the required diamett»r and* encircled with a 
shallow trench, the earth from which is used to raise the ground 
inside. Above this earth is laid a 4 to fi-inch bed of cinders, 
which not only keeps out white ants and rats, hut also prevents 
damp getting in from below. Before the grass is stacked, the site 
is dressed, so as to give it the form of a flat dome. The height of 
the stack at the eaves is about two-thirds of the diameter at the 
base, and the dianieter there at least 6 feet in excess of the lower 
one. The stack is then finished off in the form of a cone with 
steep sides. It should not bo thatched until it has settled. This 
takes about a fortnight, and in the meantime the hay is protected 
with tarpaulins. In the Himalayas, where space is always a de- • 
sideratum, the stacks are usually built up loosely, in a more or less 
globular form, on pollards or in the crowns of trees in the midst 
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ofjthe main branches. Well-kept hay %ill remain good for more 
than three years. 

In many parts of India hay h pretty carefnlly made ; but not 
unfrequently the is cut when the swi is quite ripe, and even 
after the whole plant has become quite dry. No practice is more 
reprehensible. 

Our forests could furnish -the whole country side with excellent 
hay, and remove, once for all, the frequent great embarrassment 
experienced by the army in obtaining forage. But the dispropor- 
tionate bulk of hay, compared with iU w^eight, renders its trans- 
port difficult and expensive, especially with our high railway 
freights and deficient inean^ of communication. Hence its export 
beyond two or three days’ jonrnev by cart has been hitherto im- 
practicable. To remedy this \ery serious drawback, the practice 
has, since the last year or so, been experimentally resorted to of 
compres'^ing the hay into bales weighing about a maiind each and 
bound round with iron bands, just like a bale of cotton or piece- 
good'*, or with iron wire, the latter requiring no rivets and being 
at least 2 Ihs. lighter for each hale. This ])lan was very success- 
fully followed in and 181K) in the (’hnnga Manga plantation, 
when the entire outturn was taken by rail to the cavalry camp at 
Muridki, a distance of about GO miles. The compression was 
effected with hand-worked Roomer prestos, which arc easily port- 
able and readily put up. The athantage of compressed bales of 
fodder to an army in the field i^ inrnleulable ; and ev€»n in ordi- 
nary peace times their trunsportahiliiy and non-liability to spon- 
taneous combustion will rc^nder them invaluable in large towns and 
cantonments, especially tlione situated at a distance from sources of 
supply. At Amritsar, in the Punjab, a large steam factory, con- 
taining several presses and managed by a rich company under 
European suj)ervision, has been at w'ork for the past three years. 

Better than ordinary compressed fodder is fodder compressed 
in combination with some sweet glutinous substance, which, by 
filling up all air-spaces, converts the bale info a solid mass. Mr. 
Arthur Rogers, a railway mechanical engineer, who originally 
conceived this excellent idea, has patented a most successful pro- 
cess, ia which treacle is used as the cementing substance. The 
treacle increases, to a marvellous extent, the nutritionsness and 
palatahility of the fodder and makes it keep good for an indefinite 
period. Moreover, it makes V0o of the interstices which would 
oiberwise only contain air, and thus helps to economise space. 
Borne bales of Mr. Rogers’ fodder were found totally unaffected 
after having been buried in ground for three years. 
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Section III. — Guass prebekves. 

It will be appropriate to my a few wonis here regarding tbe 
formation and nianageroent of gra«s preserves, a matter that has 
real importance for the Indian Forester in the neigh hour hood of 
large towns and cantonments anJ in dry places on the North- 
Western frontier, where a ready supply of fodder for any military 
emergency is u necesMty. We may have (1) nnirrigated natural 
grass preserves, or (2) irrigated prese rves. In both classes of 
preserves a sprinkling of dee|)-rooted trees with shady crowns 
helps the growth of the gra^s. 

1. Vnlrrujated natural grasA prenerven. 

The special maintenance of such preserves to he recommended 
only when the rainfall exceeds inches and the ^oil is at least of 
medium quality. The coarser graM'.es and weeds ‘‘hould lx* grul)- 
hed out ; and if money is available, the land should once for all bo 
ploughed up, top-dressed with well-rotted cattle droppings or pou- 
drette, and sown with seeds of the better kiiuN. The quantity of 
seeds to be sown will vary from 3 to 10 lbs. per acre, according tfe) 
the species, ()nce established, the prenerv® requires only to bo 
kept free of undesirable growth and top-dre^scd from time to time 
with iiiunuro. Grazing or the perioilical cutting of the grass 
•'liuuld never be entirely stopped, for there is no more effective and 
<‘Conomical mode of improving the <jualitv*of‘ the fiKidcr and of 
k<*cping out coarse «.pccicH than allow ing inoilcratc grazing at the 
proper "Canons an<l maintaining the grouinl clear of dead tussocks. 
If out fodder is required, as many a» three and sometimes even 
four cuttings may be bikcn oft’ during the first three months of the 
rains, the next crop lieing left, if necessarv , to mature fur hay. If 
tin* same urea has also to serve as a grazing ground, grazing may 
be permitted during the first two months of the rainy season, and 
again after the <‘rop of iui) has been removed. (\)mbincd grazing 
and cutting is better than cutting alone, as the glazing makes the 
grass grow ch»ser and the droppings of the animals eoiistitute so 
much eftective manure. Heavy or frequent manuring or auv kiinl 
of intensive^ treatment is of eoiirse quite out of the qiiesiion in na- 
tural preserves, except in the imniodiute vicinity of large centres 
of population. At Alluliabud, off extensive nnirrigated areas that 
have now been systematically treat-ed since 1832, the } ield of green 
grass is as high as 600 inuunds per acre per annum. 

2. IrriijaUd yran preserves. 

Irrigation places in our hands an instrument which enables 
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every desirable species of grass to be enltivated in the greatest 
abundance possible. In this country we seldom, if ever, find any 
area that is covered at every point with only the best kind or kinds 
of fodder grass. Hence the first thing to do is to sow or plant up 
the land with good species, after levelling the ground and laying 
out the irrigation channels. 

Certain kinds of grasses, especially those which spread by means 
of runners, may be planted ; the rest are l>est sown at the rate of 
from 20 to 40 tbs. of seed to the acre, according to the species used. 
The usual method of preparing the land, which will prolmbiy never 
be superseded, is to plough it up and top-dress it with manure. 
This method can give in the very first year of cultivation as much 
as 600 maunds of green doob (Cynodon Daefylon) per acre. Gene- 
ral Ottley’s system, which is said to increase the yield by at least 
80 per cent, by giving eight cuttings per annum at the rate of r)(i 
maunds of green grass each per acre, and to get rid of the soda 
efflorescence in reh soils, consists in excavating the soil to a depth 
of 18 inches, putting in a 9-inch layer of fresh litter or other muntiro 
and returning the earth, thoroughly sifted, over the manure. 
Finally, the area is divided off into boils 3 feet wiiJe and enelostJ 
by a ridge of earth to hold the irrigation water. The system has 
not yet had a fair trial, but it is beyond question a most costly one, 
and for that reason alone can never be generally adopted. 

The land should bo Irrigated once every two, three, or jJVen four 
weeks, the soil being flooded and thoroughly drenched each time. 

It is evident that in irrigated preserves grazing cannot be per- 
mitted and the grass can only be cut. 

Section 17.— Ensilage. 

Silage is fodder obtained by storing green material under con- 
tinued compression and exclusion of air. 

The simplest method of making silage is to exciivaie a nn^tangu- 
lar pit not less than 8 feet deep, in a stiff soil iiii[>ervious to air. 
In order to pack the fodder close and thus diminish the quantity 
of air necessarily left in the pit, it should be chopped short and 
stratified, each stratum being well trodden down by men and boys 
before the next one is laid on. The thickness of the layers, when 
completely settled, should not exceed 8 inches, and the shortness of 
chopping will depend on the stiffness of the material to be ensil- 
aged. If the temperature of the air is much under Fah., anew 
stratum must not be put on until a certain degree of fermentation 
has occurred in the one previously laid down. This fermenta- 
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tion not only brings np the temperature to the right point, but ts a 
direct result of the formation of carbonic acid, which is heavier 
than air, this last is driven out of the fermenting heap. If the tem- 
perature of the air is already high enough, the filling should be done 
quickly, but not so quickly as to prevent the contents from settling 
down and a certain amount of fermentation setting in. The pit 
should be filled with the fodder within about a foot of the top. 
The covering should consist of bamboo or other cheap matting, 
overlaid with Mifiiciont chi^ely-rainmod earth to create a pressure 
of from 100 to loO lt>s. to the s(]uare foot. The contents of the pit 
will continue to subside, and with them also the covering, which 
sliould be constantly w’atchod for cracks, until there is no further 
settling. Unless the contents arc well com[web*'ed, they become 
overheated and the ailage is rendcrtnl poor and uneatable. At the 
end of from tbiee to six months the sihige is ready for use, but it 
can of course Iw kept uno{>encd for he\erul months longer. The 
portions at the top ami side* are nearly ah\a}s over-fermented and 
not fit to ho eaten, but all the rest highly nutritious and whole- 
^onio, althongh it pos^essc^ a peculiar flavour and otlour, to widen 
cuttle must generally Iktoiuo accustomed b< fore tliey take to it. 

A more elaborate method, whieh i**, however, perhaps unneces- 
sarily cx|>cnsive, is to line tlie pit wdtli masonry and cement, and 
elfi'ct the oompres*iion w’ith planks and mechanical appliances. 

AVliat occurs in the j»it while the silage is forming may be briefly 
doscriljcd. Provided the temperature is not too high, minute organ- 
isms (ferment^), the germs of which are enclosed with the fodder, 
grow and multiply rapidly. Under the action of these ferments 
certain acids, the most important of w'hich are lactic and butyric, 
are formed at the ex|)ense of the carbo-hydrates pre^^ont in the 
foddei. If ttir is not perfectly excluded, oxidation becomes too 
raj)ul, and the tcm|N«niture rises high enough to kill a large propor- 
tion ot tlio ferments, thereby arresting the formation of the two 
acids just named, so that striVt instead of sour silage is prwluced. 
Whichever kind of silage results, there is a loss of carbo-hydrates 
and of nitrogenous matters (ospecinlly of true albuminoids) and a 
consequent increase in the projK)rtion of indigestible fibre. The 
total loss of solid matters varies from 24 to 28 per cent. 

The difference betwt'on sweet and sour silage may be summed 
up thus. Sweet silage contiiips somewhat less water, a smaller 
quantity of acids (sweet silage from 0*02 to O'l per cent., sour up 
to 2 per oont.), and about \ per cent, nmre albuminoids, but 2 per 
cent, less carbo-hydrates, and about 3 per cent, more undigestible 
fibre. Moreover, it docs not kwp so well as sour silage, and, when 
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given in large quantities to milch cattle, it taints their milk, al- 
though eaten in moderate quantities it improves it. On the whole, 
cattle take more readily to sour than to sweet silage. 

Silage contains a smaller proportion of nutritive matter than 
hay ; but, whereas bay can be made only with the finer grasses, the 
coarsest materials, that could not otherwise be utilised at all, can 
be ensilaged and rendered tender and palatable. 

Section V. — Litter. 

From an agricultural point of view, litter is the dry absorbent 
vegetable material placed under cattle whore they are stalled, with 
the object not only of giving the animals a soft warm bed to lie 
upon at night, but also and principally of collecting, for u‘<e in the 
fields, their droppings and urine. In India, grass and straw are, 
as a rule, so abundant that the leaves and stalks of other herbace- 
ous plants are hardly ever used ; and, indeed, the practice of litter- 
ing cattle obtains on only a very small scale, owing both to neglect 
and to so large a proportion of the cattle I)eing either sent out into 
the forests to graze, or folded together, almost as close as they can 
stand, in an open railed enclosure. 

Section VI. — Fibre. 

Amongst herbaceous species, the mo«t generally utili'^od for the 
fibre they yield are certain grasses, and a few species of Tiliaccie 
and Malvacere. 

None of our grasses yield any really textile material, their fibres 
being suitable only for making ropes, matting, and paper. The most 
important, as well as by far the most valuable, of onr grasses are the 
bhdbar (^Ischcemum angustifolium) andtboniunj {Sarcharum Sara). 

The former grass grows gregariously on dry liaro slopes along 
the foot of the Himalayas and in the hilly parts of Bohar, ( >hota 
Nagpur, Western Bengal, and the northern districts of the Madras 
Presidency. The late Mr. Itoutlodge, the great paper manufac- 
turer of Sunderland, declared that It closely resembles esparto, 
but does not contain so much glutinous and amylaceous matters, 
nor so much silica. • ♦ • * ♦ A small quantity of bleach brings it 
up to a good colour. The ultimate fibre is very fine and delicate, 
rather more so than esparto, and of about the same strength ; the 
yield is, however, 42 per cent., somewhat less.** Mr. Edwards, 
of the Lucknow Paper Mills, found the yield to bo only a little 
more than 35 per cent., but the specimens he experimented with 
had been badly collected, the top parts of the plants being some- 
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wbat perished. We have thus in this grass an extremely valuable 
paper-making material, but unfortunately our few paper mills are 
not yet capable of turning out the finer kinds of paper, and are 
situated too far away from the bh^bar-proclucing tracts for the raw 
material to bo landed at them at 'remunerative rates. For the pre- 
sent, therefore, bbdbar is used only for making cheap ropes. Doing 
up the grass into well pressed bales will, no doubt, reduce very ap- 
preciably cost of carriage. 

The munj grows in abundance in all moist low-lying places, 
especially those which are occasionally flooded every year. Its 
fibre, which is obtained from the long sheaths closely enveloping 
the stalk, is used both for rope-making and for weaving into very 
durable and handsome ornamental carpet-like mats which white ants 
will seldom touch. 

Grasses required for fibre should be cut only when perfectly 
ripe and as soon as they are ripe ; otherwise the nightly dews which 
then prevail, followed by the hot morning sun, would produce in- 
cipient decomposition and weaken or destroy the fibre. Beforts 
export, the ent grass should l)e cleaned of all decayed and useless 
portions. It is a fact proved by experience that annual cutting not 
only keeps up the quality of the grass, but also increases the yield. 
If cutting is neglected oven for one year, the production falls off in 
an ai>toni«*bing manner. The annual burning of tlie grass also 
improves its qualit}*, by rendering it finer and more fibrous ; but it 
evident that the forest on the dry hill-sides affected by the bha- 
bhar grass cannot bo burnt with impunity. 

Amongst the herbaceous Tiitaeecp the most important fibre-pro- 
ducing 8[)ecic8 belong to the genus Corchorus^ two of which, unaor 
cultivation, furnish the juto of commerce. All tho wild species 
yield valuable fibre, but their utilization has hitherto been only 
local. Like tho fibres of tbo mallow family next mentioned, the 
fibres are all textile and also make good cordage and paper. They 
deserve very much more attention than they have hitherto received. 

In the mallow family, the herbaceous fibre-yielding species 
belong to the genus flibUcus, and to them may be added the 
Malachra capitaia. 

Tho fibres of tho plants belonging to both tho above-mentioned 
families are generally anastomosed, but they are joined together 
so lightly as to bo easily separated by a short period of maceration 
in water. Plants collected before flowering occurs, yield a finer 
and more silky fibre than they do later on ; but the strongest fibre 
is obtained when they are in fruit. The fibre must be extracted 
at once, otherwise fermentation sots in and deterioration ensues. 
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Section VII. — Material fob thatchino and mat-making. 

More than half the population of the empire live under thatch 
roofs, and nine-tenths of this enormous number under thatch com- 
posed of grass, used either bj itself or with loaves packed in between, 
in order to secure more perfect tightness combined with lightness. 
The durability of grass under coinploto exposure to the sun and 
atmospheric influences is in direct ratio to the proportion of bard 
fibre it contains, and in inverse ratio to the (quantity of sugar, 
starch and nitrogenous matters in it. Ilenco tough librous grasses 
are the best for the purpose, and no thatching gra**s should be cut 
until the seed has ripened and the stalks have begun to dry. 
After it has been cut, the grass cannot he dried too quickly and 
put away under sheltei trom dew- and rain. The sooner it is ust*d, 
the better. 

For matting, the stalks of both sedges and grasses are employed 
after they have been deprived of their leaves. The most suitable 
species are those which have long, straight, well-silicifltHl stalks, 
with sufficient fibre to prevent their being brittle. Like thatching 
grass, the material for matting should bo cut only after the seed 
has ripened and the stalks arc nearly dry. The matting made is 
not only u*>ed for covering floors, hut also ns a ceiling immediately 
under thatch roofs. It i> al«>o, when enough, soinetiin(‘s used 
directly for roofing, and especially for putting over open carts and 
stage coaches during the rainy season. 

Another use made of the sUiiks, besides rnat-making, is in the 
manufacture of ^‘chicks.” With the thick lower portion of the 
stalks of the largo Sacobarums arc made the chicks commonly 
hung ronnd verandahs in Northern India. In the Indian mode 
of paper manufacture a fine grass chirk takes the place of the 
wire netting on which the half stuff is caught in becoming a sheet 
of paper. 

Section VIII. — Other uses of herbaceous vegetation. 

Numerous species are eaten by man as a vegetable, some of 
them being equal to the Ijost kinds grown in kitchen gardens. 
Many others supply useful drugs, while some are use<l in the in- 
digenous arts of the country. Two species of lichens, liocella 
tinctoria and R, fuciformis^ yield the orcfiella of commerce, which 
gives on treatment with lime, carlionato of potash and urine, a 
very valuable blue dye (litmus). Dyers use it also to produce 
crimsons. Khas-khas tatties and chicks, made of the roots of 
Andropogen muricatum, are well known. The demand for those 
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various species is, however, as yet too limited for any special 
reference to be made here regarding the mode of harvesting them. 

CHAPTER ir.— UTILIZATION OF THE FLOWERS AND FRUITS OF 
TREES AND SHRUBS. 

The abundance and quality of flowers and fruit depend upon the 
exposure of the bearing trees to light. Some of the plants which 
produce saleable fruit and flowers either grow naturally in open 
places, or, being climbers, or trees towering above their compani- 
ons, require no help to obtain the necessary amount of light. In all 
other cases thinnings must be made round every promi>ing indivi- 
dual, both before the bearing age in order to promote its growth, 
and during this age to cau*‘0 it to extend its crown and produce a 
large crop of flowers and fruit. Wlien possible, trees furnishing 
valuable produce should be pruned ju'^t after a crop has been col- 
lected. The extent to which the flowering and fruclification of any 
species should he enoouragod will, of cour'^t*, depend on the demand 
to 1)0 mot, the prices to he obtained, and the relative value irom 
both an economic and financial point of view, of the flowers or 
fruit, or both, as compared with timber and firewood. 

In order to collect flower^* and fruit, the ground under the trees 
should be kept perfectly clean, as, even if the produce is to bo 
plucked oil stamiing tn‘es, n large proportion fit to be utili/x*d will 
always drop on the ground. Flowers and fruit that require to be 
dried for the mark(»t “bon Id be at once spread out in an airy place 
and turned from time to time in order to prevent fermentation. 
They should also preserved from rain and dew. When it is the 
‘-eedthat is wanted, the fruits should he treated as described in the 
Manual of Sylviculture. Occasionally, only the kernels of bard 
seeds find their way into the market ; the quickest way to get rid 
of the shells is to pass the setnis between mill-stones kept sufficient- 
ly far apart to avoid breaking the kernel. When the shell is soft, 
instead of the upper mill-stone, a properl j' moulded mass of stiff 
clay may be used. 

Flowers and fruit servo various purpose^. Some are eaten by 
man or beasts, ^.<7,, the flowers of the Bassias (oaten raw or cooked 
after being dried ; also yielding by fermentation and distillation 
a spirit resembling gin), llavhinia rarietjataj &c., the fruit of 
tho olive, Salvadora, Cashew, Zizyphuses, Artoenrpuses, &c., the 
seed of the Pinnn Gerardiana^ Buchanania latijoUay SfC. In years 
of gregarious fructification, which are often years of drought and 
scarcity, the seeds of the various Iwimboos afford food to the forest 
population. Others yield dyeing and tanning extracts, such as the 
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flowers of Woodfordia floribunda (colours leather red and contains 
20^ per ceut, of tannin) , Bulea frandosa (yellow and orange colours, 
much used at the holi festival), Nyctanthes Arhor-trUtis (yellow), tun 
(yellow), &c., and the various myrabolams, and the fruit of Mallotua 
philippinenmy The beloric and chebulic myrabolams, which 
are most valuable when gathered just before they are rijie, contain 
30 to 50 per cent, of gallo-tannic acid, producing a soft and porous 
leather of a bright yellow colour. In 1880 Ibo exports of my- 
rabolams from Bombay and Kurracheo to London amounted to 
235,000 cwts., valued at £180,000. In 1888-89 the quantity of 
myrabolams carried by rail and river in India, exclusive of Burma, 
exceeded 500,000 maunds, and was worth, in round numbers, 
12 lakhs of rupees. From a third class of flowers and fruits oil is 
expressed or distilled, e,g.^ the flowers of the various scented grasses, 
of jessamine, &c., the seed of the Bassias, the sAl, olive, apricot, &c. 

The oil of the Bassias and of sdl is obtained by expression after 
boiling the seed and removing the hulls, the yield of oil being 40 
to 50 per cent, of the w'eight of the hulled seed. The oil of all 
these species congeals at a lower temperature than ghee, which 
it resembles when solid, and whtcli it is often used to adulterate. 
Numerous flowers and fruits are used medicinally, the flowers 
of Acacia Farnesiana^ &c., and the various myrabolams and the 
fruit of Podophyllum, of Casna Fistula, Strychnoa Nux-vomiea, &c. 
A few kinds of fruit have special uses, such as clearing water 
(Strychnoa potatorum), washing (the soapnut, Acacia concinna), 
poisoning water for fi'sb (Randla dumetorum), (tc. The fruit of the 
genus Bomhax and Cahtropis yield fibre which makes a soft stuf- 
fing for pillows and, in the case of one species, can also bo spun. 

(^To be continued). 


THE TREATMENT OF BAMBOO FORESTS. 

I HAVE read lately ‘‘S. E. W.’s ” article on the ‘‘Treatment of 
Bamboo Forests” in Nos. 4 — 6 of the “Forester” for this year 
with great interest. The whole question of the treatment of bam- 
boo forests is one of very great importance and interest, and of 
coarse that treatment must vary according to the species of the 
locality. “ 8 . E. W. refers to the male bamlioo, Dendrocalavvua 
atrietua, and I am very glad to see that be, like myself, advocates 
cutting close to the ground, and considers that no harm results 
from doing so in spite of the native prejudice against it. That pre- 
judice is, I expect, based rather upon practical than upon pbysiolo- 
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gical grounds ; the bamboo cutter does not care to have to stoop 
to cut when he can with so much less exertion cut at a height 
which does not necessitate stooping. 

In regard to the question of the seeding of the male bamboo 
his experience accords with mine, that it is more correct to say 
that flowering in any given locality is caused usually by some 
deteriorating influence) such as old age, a dry season, or maltreat- 
ment, rather than that it “ flowers annually.” I take it what 
writers like Brandis have meant by flowering annually ” is that 
in almost any given year, in a specific locality, certain clumps of 
the male bamboo may be found in flower. It does certainly some- 
times flower gregariously in some localities, for it did so last year 
in the Golgonda forests of Vizagapatam and the }ear before in the 
Kurnool Nallamullais, and its doing so was probably caused by 
exceptional weather. But ordinarily, 1 think, a clump is found 
here and there in flower, and 1 fancy 1 have ob.^erved that in such 
easel it was a clump that had been overeut or partly blown down, 
or in some such way badly treated. Can we not now put together 
our experiences in the “ Forester,” and ascertain definitely what 
the behaviour of the male bamboo is in diflerent parts of India ? 

Maltreatment is a source of extraordinary flowering even with 
those species which are acknowledged to flower gregariously. For 
instance, a few years ago 1 got beautiful specimens of the flowers 
of liambusa Tulda from a clump in the Calcutta Botanic Gardens 
that had been partly blown down and half uprooted. Neighbouring 
clumps which had not so ‘'UtTered showed no sign of flowering. 

May I take the opportunity of asking your readers to help me 
with specimens of the flowers, leaves, sheaths, &c., of any species 
they may come across, anil W’ith any general or s])ecific information 
about bamboos ? 1 have been for some time engaged in collecting 

specimens of, and information about, the Indian Barabusene, a group 
of the highest forest importance, and spt^dniens and information 
’ will bo most gratefully welcomed, and most especially from Burma 
and tho extreme south of India, 

Dbuka : \ 

October^ 1890. J * J. S. Gamble. 

training of junior assistant conservators. 

I AM aware that 1 am not starting a now idea when 1 suggest 
that Junior Assistant Conservators, when they first come out, should 
pass through a year of training in India, but I think the matter 
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has not been sufficiently considered^ and I would add some points 
which. I have never yet heard suggested. 

When a man first comes to India ho is put into some Division 
and employed in such ways as his ignorance of the language may 
admit of ; but*as a matter of fact he is not of much use except to 
draw his pay, and a Divisional Officer requires but little of him 
except to pass in the vernacular, and when at last ho is put in 
charge of a Division, he has practically no knowledge of adminis- 
tration, and has to shake into it ns best he may at great discomfort 
and to the exceeding damage of Government interests. 

I would utilise this nondescript period by inducting the novice 
into the methods of Forest administration, teaching him the 
different systems of working in all branches in differiMit Divisions, 
obliging him to pass in Indian Scientific Forestry (with its cognate 
subjects), and getting him through his examinations — at least his 
Lower Standard and Law. 

But to arrive at this end I would bo particularly careful to keep 
the Junior Assistant (Conservators separate from the Sub-Assistant 
Conservators, Bangers, and Foresters at the Delira School, whom 
they will eventually have to control, as to do otherwise would 1 k‘ 
highly subversive of discipline, and also because the course would 
not be the same ; but Dehra might be their head-<|uarter8 and much 
of value might bo learned there. 

An officer of special all-round attainments should, 1 think, have 
charge of thorn, and take them through such books or lectures as 
was considered advisable, conduct tluun to all the most instructive 
places, and see that they workcnl at tlnur departmental examina- 
tions — indeed have them properly instructed in the vornacolars. 

But this introduces what is certoinly something of a drawback, 
namely, the fact that it would be easier to acquire Hindustani 
than such languages as Assamese or Burmese. Hindustani, how- 
ever, would apply to the majority, and os now the local Govern- 
ment lists are separate, it would not in reality matter, from a 
seniority point of view, to a man if one of his year in, say, the 
Punjab got through his vernacular examination and obtained bis 
step while he himself^ (perhaps on the Burma list) was a year 
longer doing this. Of course, the fact of spending the first year 
in a Hindustani-speaking country might lose him a year of pay 
at a higher rate ; but it might even be possible to have special 
teachers for languages other than Hindustani, or those suffering 
from this delay might be in some other manner indemnified* 
This is, no doubt, something of a drawback ; but still I think the 
advantages of the plan should greatly outweigh the disadvantages* 
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Officers who have moved from one Circle to another will admit 
how much is gained by ^ knowledges of the different methods em- 
ployed in different places. At present a man usually lives and 
dies in one Circle, and though he may be primed with the highest 
European theories (a very useful thing of course), yet he misses 
a great deal in India itself. 

I think, too, it would bo a great gain for a man, when he first 
took up a Division, to be better plaeeil with reference to his passed 
upper subordinuteh who ha\e been through Dehra. 

Q. 

» S. E.-W.” ON THE TREATMENT OF BAMBOOS. 

“ S. E.-W.’.s ” noten on the treatment of bamboo foresth in the Cen- 
tral Circle, North-Western Province>, ha\e Wen read by me with 
much interest, for I think that bamboos might recei>e more atten- 
tion and consideration. The effect of fire conservancy on bamboo 
forests has not hitherto received any attention, and it w'ould bo 
good if any Forester who has coii'-idered the subject would give 
u.s his views thereon. 

Has clause iv. of the Working Plan in force in b. E.-A\ . s 
Circle Wen printed aright ? It is not apparent why a higher price 
^•hould be char:{ed for bamboo*' extracted from blocks closed to 
cutting during the pre\ious year. This seems a very doubtful 
ineuMire of protection, inasmuch as it would lead to the extraction 
of immature hainh<M)s. 

Would “ S. E.-W.’' kindly favour us with the form of pass in use 
under cliiuso i. of the Working Plan, and with a copy ol the price 
list under clause ii., by mwiiis of which the udvunUige previously 
gaiiMHl by exporting inferior produce is annulled ? 

2if/i Julf, 1890. Mavik-Kai. 

THE ELEtTUK'AL PLANT OF INDIA. 

Tiik Director of the Royal (lardeiis, Kew* has sent me the accom- 
panying extract from “ Iron of the 1 1th July, saying be would be 
very glad if 1 could tell him what it refers to, and help him to reply 
h) enquiries on the subject which have Iwen made to him. It is 
never quite safe to say that anything is absurd or a hoax until it has 
been properly invest igattsl, and so 1 hope you will kindly insert this 
in case some Forest Officer may be ublo to help in tracing the plant 
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referred to, and explaining vhat properties the plant possesses to 
cause snob wonderful effects to be attributed to it. A somewhat 
similar case recently occurred of the Barometer ” plant, which, 
after some discussion, turned out to be our well-known small climber 
with black and red seeds, the Almii precatonuB. It was experi- 
mented with at Kew, but little or no result of a character to con- 
firm its supposed power of indicatinjj ap])roaching weather-changes 
was obtained. It will prolmbly be much the same with the 
** Electrical Plant,” but we have first to catidi the plant. I ima- 
gine that the Kew authorities have already made eiujuiries from 
the Editor of “ Iron,” which respe(‘ia!)le iu*w*ip:ip<*r is scarcely like- 
ly to have inserted the paragraph without some assurance of the 
hona Jides of ith author. 

Dehra : 1 d. S. Gamrlr. 

16<A October, I ^00. / 

“There has been discovered in the forests of Indis s strange plant which 
pObSe8!»e8 to a very high degree aHtoiii.shing magnetic p(»wer. The hand 
which breaks a leaf from it immcdiat<*ly rt^ccives a aliock ccpial to that 
produced by the conductor of an induction roil. At a distance of 19 feet 
a magnetic needle is affected by it, and it will be quite deranged if 
brought near. The energy of this singular influence varies with the hour 
of the day. It is all-ponerful alK)Ut two o clock in the afternoon, but 
is ineffective during the night. At times of storm its intensity angiiientg 
to striking proportions. During rain the plant seems to succninh, and 
it bends its h*‘ad during a thunder shower ; it remains there without force 
or virtue, even iftfue should shelter it with an iiriihrella. No Hhoi*k is 
felt at that time in breaking the leaves, and the needle is anaffectiMl be- 
side it. Oar informant states that one never by any chance sees a bird 
or insect alight on the electric plant; an instinct seems to warn them 
that they wonid find sudden death. It is also important to remark that, 
where it grows, none of the magnetic metals are found, neither iron, 
nor cobalt, nor nickel, an undeniable proof that the electric force heloiigu 
enlusively to the plant.'* — Iron, 


AN EDIBLE FUNGUS PARASITE. 

The Journal of th<? Bombay Natural History Society has rooontly 
published an account by Dr. Barclay of a fungus parusitio on the 
well-known forost 'tree Acacia of the dry districts of the 

Deccan. Tlic following extract from the paper will donbtlass bo 
of interest to some of our readers 

** This iEcidium is one of considerable interest, not only on account 
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of tbe largeness of its effect npon the host bearing it, but beranse it is 
only the second species of Uredine ^bicb, eo far as I am aware, is known 
to be eaten by human beings. The large hypertrophies caused by 
dium UrticaSt Bchum., var. Himalayen»e, on the common nettle of the 
outer Himalayas (Urtica parvtflora^ Uoxb.) arc eaten raw, as 1 hare 
myself seen, by the poor people on account of the large amoniit of 
nutritions material stored tlierein by the mycelium of the fnngus; but 
in the present case the pure fungus itself in apparently eaten, and afte^ 
some elaborate preparation, ns 1 am informeil by Mr. Wroughton, to 
whom 1 am much indebted for the kind trouble he has taken in sending 
ine specimens. 1 first received a small specimen of the fnrigUH from 
Dr. Cunningham, p.r s., in August, to whom it bad been sent, through 
Mr. Cotes, of the Indian Museum, Calcutta, by Mr. Wrougbtoii. 
This bad been gathered at Poona, but as the specimen was insufficient 
in many respects for any useful description, I addressed Mr. Wroughton, 
bogging him to send me other specimens, aixl for any general informa- 
tion he might be able to gather concerning it. To this he res^fonded 
most generously, and all the iiiformati«iii lIdk paper contains, other than 
the mere diagnostic characters oi the fungus, is his. 

There was at tirst sonic douht concerning the botanical identity of the 
host, blit Mr. Wroughton has convinced himself that it is undoubtedly 
Acacm cdarrica, Willd., and known to natives as Murrauti. In certain 
areas of llio Poona district the fniigiiK is most common, every tree or 
hush being covered with it ; and it occasions such distortion and dwarf- 
ing of the host that attacked trees may he recc gnised from a great 
distance. The parasite afipears to distort Uie stem niiicli as the mistle- 
t(»e does the stem on whuh it grows. Ah Mr. Wroughton says, ‘it is 
fortunate that .4, tbumm is of no viiliie as a timber tree,' as otherwise 
tlie presence of the parasite would undoubtedly give rise to much loss. 

“ The a(>e<'iinens I rcceive«l showed, even on cursory inspection, that 
the parasite had a generally pervading and probably perennial mycelium, 
and that the presence of this mycelium caused an excess of longittnlinsl 
growth in shoots, with very considerable liypertrophy or thickening. Dr, 
0. King, p.R.a., writes of specimens he received : — 

** * It is curious to notice how the capitate heads of the Acacia become 
elongated when attacked by that curious fungoid growth. « • • 

* * * * Anybody examining such diseased heads and not seeing 

the healthy one would at once refer them to some of the set with spicate 
inflorescence.' The fructification of the fungus is always found at the 
ends of flowering shoots and not generally on the larger shoots. This 
consists mainly of an immense iiiimlier of ifXdia (peridia) dotted thickly 
over the younger attacked parts of the host. They are bluntly conical 
bodies about 1 m in, in height and I m m in diameter, 

“ Before proceeding to n detailed description of the fungus, I may 
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bm note tbnt it is apparently these ^eidia which are eaten. They are 
readily scraped off the host. As 1 understand it, these ^cidia, haring 
been scraped off, are boiled nntil quite soft, and when cold are mbbed up 
into a mess with spices and then warmed up and eaten as a relish. Mr. 
Wronghton writes:—* I find all the people eat it freely. 

** Tlie first specimen 1 got through Dr. Cunningham, if collected 
immediately before it was sent to him, mnst have been gathered in 
July or early in Angnst, and the next specimen 1 got direct from Mr. 
Wronghton was gathered on the llih Januaiy. Each specimen con* 
tained ripe iICcidia; but 1 have no definite information as to the sea- 
sons during which the ripe iEcidia are found and during which they 
are absent. From the last specimen sent to me in alcohol it would 
appear that the i£ctdia are produced during the time the host puts 
forth new shoots ; this may be once or twice a year.** 


NOTES ON FOREST UTILIZATION— A CORRECmON. 

In the Indian Forester for April — Juno, p. 187, it is thus written^ 
or printed rather : — 

“ 1 . Shingles* 

“ Wooden ‘shingles cun he ii«ed only in cold dry climates where 
snow lies in winter. Actually their employment i.s confined to the 
Western Himalaya,” &c. 

When 1 was in Burma nndMlangoon, in 1805 to 1870, the high- 
est cla.^s of roofing, in Rangoon at \va^ teak nhinglcs, 

though cornigated iron wa^ then coming in. I do not know whe- 
ther shingles have quite gone out. The^e were not split, hut sawn, 
and were 15 inches long hy 5 inches wide, and of tapering thick- 
ness from }-inch, I think, at the thick, to j-inch at the thin end. 
They were laid with 10 inches overlap, so that only 5^ x 5*^ of 
each shingle was exposed and of course they broke joint. 

A cheaper roof, within reach of the coast and for some distance 
inland with water carriage, was thatch made of the leaf of a jwilm 
which grows in tidal waters — Nip<i I think ; the pinnie or seg- 
ments of the leaf wore cut off from the midrib, and then fastened 
to thin pieces of bamboo 3 or 4 feet long, by liending them over 
it, and pinning them round it in rows, each row being called a 
leaf. These loavea were laid overlapping, just like the grass tatties 
here ; the overlap was 3 inches. 

When in the forests oast or north-east of Simla, about Nar- 
kanda, in 1886, 1 saw some men up a largo fir, wliicU bad fallen 
and was supfiorted in a sloping position by other trees, who were 
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cutting large slabs oflF with their axes. I learned that the slabs 
were used for ropBng. This was not splitting, nor could you well 
call the slabs shingles ; but here is another inode of using timber 
for roofing. 

Another use for split wood you have not mentioned is tooth- 
picks ! In India the bamboo is chi<*fly used for this, but I can 
remember that my father, when I was a small boy, bought tooth- 
picks* made of lanco-woo^l (botanical name at present not avail- 
able). 

Excuse this trifling, hut the use of teak-wood shingles in the 
hot damp climate of Hangoon is a substantial correction of the 
passage I started by quoting. 

C. W. Hope. 


FOREST S(7I00L ATHLETIC SPORTS. 


These sports were held at Dehra Ihin on Saturday, 15th Ho- 
vemher, in the presence of a large nuniWr of ‘•pectators, amongst 
whom were Sir E, Buck, Secretary to the Government of India, 
and Mr. H. C. Hill, In‘<p<H.'tor-Oeneml of Forests. Some of the 
events excited keen comf>etition, e^^peciallv the hurdle races and 
the high jump, an<l the sport'» altogether went off most successfully, 
and showed, us the Mounteil Rifles sports had previously done, that 
the Forest slmlents could hold their own on the green eward as well 
ns in the jungles. 

The following were the chief events and the winners : — 

100 yards* race (whole school). — (1) Haslclt, (2) McLeod, (3) 
Karanagh. 

Half-mile (whole school). — (I) llaslett, (2) Ferguson, (8) liOwis. 

220 yards* race (Natives). — (1) C. Appaiah, (2) Mchdt Hasan, (8) 
Narsinha Mnrti Rao. 

Hurdle race (Nativea). — (1) M. G. Rama Rao, (2) Mehdi Hasan, 


(3) Krinivasalu Naidu. 

Hurdle race (whole school) — (1) Hasletl, (2) Reaper, (8) Lewis. 
Broad i I ichool, Hasleit, 18 feet 4 inches, 

1“*"? ^ Qnly, UtUm 8ingh. 

IT* u • I Whole school, Mcl-icod, 4 feet 11 inches. 

*g -j only, Maiing Charley. 

Putting the shot — McLeod, 88 feet 4 inches. 

rp. • L * u 11 I Whole school, Seager, 98 yards. 

Throwing tho cruk.t b.ll. j ^ ^ 

Tug-of-war. —The senior class. 
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Tho chief of the events, it will be seen, went to Haslett and 
McLeod, and among the natives M. G. Rama liso distinguished 
himself greatlj. 

The prizes were kindly distributed by Mrs. Fernandez, the wife 
of the popular Deputy Director, and after cheers for the prize dis- 
tribution, our distinguished visitors, the Director and officers of the 
School, and the ladies, the meeting broke up. The thanks of the 
School are especially due to the officers of the 2-2 Prince of Wales* 
OwnGoorkhas for the kind use of their Iwind, which di<l so much 
to enliven the proceedings. 


SoMFTHTNO LiKK TiMHKU. — Ihiards cach 100 ft. long and 6 ft, 
in width would lie a sight worth M*eing, hut pile** made of such 
timber arc coninion at the mills in l*ugct Sound, North Pacific. 
According to a traveller ju*<t rctiirneil from a vi»*it to that emnt, 
lioards of tho«e dimensions, and without a knot in them, are com- 
mon cuts from the gigantic fir tree-- of the Puget Sound forests. 
These trees grow to the enormouH height of 2 j 0 ft., and the forests 
are fw> vast that, although the saw-inills have been ripping 
500,0(K),(M)0 ft. of lumlier out of them every year for ten years, 
the spaces made by these tremendous inroads setun no more than 
gardbn patc^hes. Puget Sound ha** 1,800 miles of shore lino, and 
all along this line, and extending thence on both sides milos and 
miles farther than the eye can see, is one vast and almost unbroken 
forest of the«e enormous trees. There is nothing like it anywhere 
on the Pacific coast. An official estimaio places the amount of 
standing tiinl>er in that area at 500, (KM), 000, 000 ft., representing 
a constant snpply for 1,0(X) years, even at the enormous rate the 
timber is now being felled and sawed. The timber belt covers 
80,(XK),000 acres of Washington Territory — an area equal to the 
States of Vermont, Massachu.setis, (lonnecticut, and New Hatn[)- 
shire. The markets for the Puget Hound lumber are entirely 
foreign, Ijeing South America, Australia, (/entral America, and the 
Pacific coast islands. — Iron, 
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NATURAL history NOTES ON THE TIGER. 

In n anjjl intcTPstinjy Imok I wan latoly readinjir on sport in 
India, much emphasis was laid on the assertion that it had fallen 
to the lot of few sportsmen to witness the method adopted by 
timers in seenring their prey and their inode of hunting and killing 
their victims, and it app^»ared to me that a few ]H‘rsonaI remini- 
seences might he acceptable : for if we \alue the tiger for the sjK)rt 
he affords, it is but fair that we should inten^st ourselves in his 
habits. 

The usually accept'd theory i^, I Ixdieve, that the tiger either 
lies ill nnihush or sneaks up to the unsuspecting dcHT or cattle, 
then suddenly springing on his prey tears open the main blood- 
vessels of the throat and eagerly drinks the blood of his palpi- 
tating vietim. Tlmugh this method of attack may sometimes 
1 m^ adopU*<i, I am dispoM»<l to think that, as a rule, much greater 
exertion is necessary on the tiger's part helore he secures his 
meal, whilst the manner of inHicling death and the ^ubseqaent 
proeeediiigs require eliK'idutioii. It Ini'* tiften struck me that if 
llie tiger were not so iinnm»s.sirily cautious, he neinl not remain 
so often hungry as he undoulitedly does ; as his hunger increases 
his caution diminislie>, and so he arrives ultiinnt'dy at a satistuCtory 
tneal. As a pnaif of (his, I may state that on several occasions I 
have set»n a tiger in the close vicinity of tlfM*r and cattle which he 
certainly wanted to eat, and might easily have secured, hut lieiiig 
discovered, and, I suppose, suspivtiiig some hidilen danger, he pre- 
ferroil to lie still or wander growling anmmi ; lor it is a curious fact 
that neither cattle nor deer ru>h madly away when they detect 
the presenc'e of a tiger,^hut stH'm rather to prefer to keep him in 
sight, the diH'f uttering loud notes of warning, whilst cattle, wdth 
that stupidity induced by association with man, take no measures 
tor safety beyond clustering together in a body. 

Unless driven to extremity by ill succhjss in the hunting field, a 
tiger will, however, for choice alwrays devote his attention to a 



428 


HaTUHAL DIBTOBY MOTS8 ON TRM TIOBU. 


single animal and avoid charging a herd, and he will naturally 
prefer following his prey to meeting it. 

When the country is open and the grass burnt, a tiger depends a 
great deal on his keen sight to detect the whereabouts of deer or 
other food, and having observed, often from a great distance, the 
desirable object, be will proceed with *tko utmost care to arrange 
his plan of approach. Taking advantage of every -opportunity 
offered for concealment, he works his way gradually towards his 
prey, and when discovered or when further concealment is impossi- 
ble, he courses a deer with a quite unexpected turn of s}>etHl ; a 
sudden dash of 200 yards in the open is nothing uncommon, and 
the greater part of this distance is traversed before tlm startled deer 
can appreciate its danger or attain any spee<i in iligbt. 1 was once 
quite intimately acquainted with a tigress who used to catch bog 
or deer almost daily on a perfectly open and burnt up plain, where 
the deer were fecnling on the young grass, and by the nuiiilH^r of her 
kills she was ap])arently enjoying good sport. The kwn sense of 
hearing the tiger po^?msse» however, absolutely necessary to him 
at those seasons when the grass i> high. At this time he is often 
obliged to hunt by scent and bearing, and having approached the 
game by stealth, at tracUnl by the slight noises made in moving and 
browsing, the question is how toseixe an animal which he cannot see. 
Any sportsman who lias had the misfortune to he invoiv(*d in high 
grass and has made the atteiiqit to rejoin his invisible coinpuniuiih, 
eventhongh asHi>.ted by the knowledge of their whercNilMjuUand the 
sound of their voices, will appreciate the ditHculties the tiger has 
to encounter in such a ca-*e. i had a short time ago the op)Mir- 
tunity of witnessing and sympathising w ith a htingry tiger in these 
trying circumstances. I bad fired at, and mi'^siMi, a stag stamling 
amongst a herd of s|>otted deer. The animals were greatly startled 
and flashed wildly down a declivity on tii a le\el plain, where the 
grass stood about four feet high ; the sUig here apparently rush(*d 
headlong on to a sleeping tiger. The tiger arose with a surly 
snarl, and 1 was tnucli interested to uut4^ the agility displayed by 
tbO' stag and the precipitancy of bi.H llight, and wondered if his 
Bocape from express bullet and tiger claws would have a sobering 
e&ot in bis future life. Meanwhile the remainder of the herd 
were scattered over the plain, some 15 doer being within 50 
or fiO yards of the tiger. They were aware of bis presence 
and were giving warning cries, and from my elevation in tbe 
bowdab 1 could see tbe beads of the animals, though they could 
not see each other. The tiger, whenever tlie voioe of a deer 
or a rustic in the grass proclaimed its wbereabouts, rushed in 
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the direction of the sound bounding over the grass and freqnently 
arriving within a few yards of a deer before it fled screaming. 
This went on for some tiino ; bnt the tiger was not snccessAil^ in 
fact he nearly got into trouble by mistaking the sound of my 
moving elephant for that of a deer and springing eagerly towards 
me. Ultimately the hunt di^orsed without bloodshed, but leaving 
to me a charming menjory oi a quarter of an hour spent without ill 
feeling or constraint in the society of a tiger. 

With regard to the method adopted by the tiger in securing and 
killing his prey, it appears to me, from what I have observed, that 
small animals are dc'^patclicd by a blow from the fore paw. Such a 
blow is sufficient to instantaneously kill a small deer or a man by 
smashing tlic spine or skull, and I have seem cases both of men and 
<leer where death was caused in this manner without aid from the 
jaws or claws. In the case of more bulky aninmls, a young tiger 
will sometimes make the mistake of U‘5ing hi.-^ fore paws on a flying 
beast, and I have seen a buffalo maltreated in thi^ way, but not 
mortally wounded. The experienced tiger loap« on the back of his 
victim and grips the no<‘k in front of the wither*^ with bis jaws, one 
fore paw clasps tbo shoulder of the animal, the other is fully extend- 
ed under the throat. Then, should tin* spine not be crushed by the 
tiger’s jaws, and in the case of cattle and large deer this wnll easily 
happen, the head of the animal is jerke<l violently backward and the 
neck is thus broken. 1 have examined hundreds of animals killed 
by tigers and have never yet detected injury to the blood-vessels of 
the throat, but invariably marks attributable to the above-mentioned 
method. The tiger often has nn unpleasant task if be propo'ics to 
devour nn old l)oar, for there appears to lx* some difficulty in the 
way of breaking a pig’s neck with dispatch, and the attempt some- 
times resolves itself into an unseemly soufllc lasting for hours, and 
occasionally terminating fatally for the tiger ; for it is evident that 
to get the pig under you is to put him in tbo po'^hion he rejoices 
to hold if eager to use bis tushes. 

The tiger has two ways of reinov ing bis prey to safe quarters. 
The first, adopted with animals up to the of a cow, is to scire the 
carcase by the middle of the Imck niul carry it bovlily away. This 
f^y^'tom should, however, in the interests of the sportsman, be dis- 
couragcil, as it leaves a poor trail save in loose soil, where tbo marks 
of the for© and him! fvH»t of the kill an^ visible on each side ot tho 
tiger’s track. The second metluHl is to grip the kill by the neck 
and drag it along the ground ; this leaves a good mark, easy to bo 
followed, tho tiger’s track Ixung to one sid(» of tho kill. If any 
btoep or difficult place is to bo surmounttHl and tho animal is heavy, 
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the tiger will drag it up, walking backwards himself ; bnt diffionl- 
ties apparently insurmountable are overcome by his strength and 
agility. I have known a young tigress, which, by the way, had 
killed about 60 persons, to leap up a perpendicular rock some six 
feet high with a man weighing nearly 11 stone in her jaws ; and on 
another occasion a male tiger dragged an exceptionally large buf- 
falo up a bank at least 10 feet high. * 

Having reached a suitable spot the tiger does not, nnless very 
ravenous, commence at once to eat. As far as I have observed, 
he will wait for some time in the viemity of his kill, often till 
nightfall, apparently suspicions of being followed. When he com- 
mences his repast, it is invariably by attacking the hind quarters, 
and he will gradually progress towards the head. A large tiger will 
eat a spotted deer or a ^If-grown buffalo at one sitting ; a full 
grown cow or a sambhar stag will give him two days’ work, and 
even perhaps a little playful picking on the third day. As a 
rule, there is no waste of food ; if undisturbed, a tiger will leave 
nothing bnt the skull and hoofs, and he oven appears to take a grim 
satisfaction in carrying away the scent of his repast by frequently 
rolling in the dining place. On the whole, 1 am disposed to think 
that, whilst young tigers are frequently blood-thirsty and cruel 
beyond their requirements, a mature tiger is a careful and methodi- 
cal beast, who does not go beyond bb wants to cause suffering, and 
who b much less feared by his neighbours in the jungles than b 
man, and with good reason. He docs not kill for sport ; the death 
he deals is sure and quick, and he never leaves a wounded or dis- 
abled animal to die in prolonged ogony, if not disturbed in hb 
work. 


OUSERVKB. 
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A FORESTER’S SHORT VISIT TO THE CAPE 
PENINSULA. 

I LKFT England on May 28rd, 1890, in tho Castle Lino steamer 
“ Qrantnlly Castle ” with a namber of fellow-passengers, mostly 
lionnd for the gold fields of the Transvaal. Tho voyage was, like all 
such voyages, without much incident beyond the usual amusements, 
the sports, the concerts, and calls at Lisbon and Madeira, and after 
19 days* steady steaming wo anchored in Table Bay. Anchor was 
let go in the middle of tho night, and of course I took a speedy 
opportunity of going on deck to see the far-famed mountain. 1^ 
was well worth early rising, for the scene was a beautiful one. The 
black flat-top{>ed mass of rock, flanked on the east by tho outlying 
“ Devil’s Peak ” and on tho west by the Lion's Head ” and sur- 
mounted by a brilliant star, {lossihly Birins, stood out gloriously, 
just touched by the orange glow of the first flash of dawn. In the 
semi-circle formed by tho mountains, and sparkling here and there 
by a stray light stilt burning, lay ("apetown ; and tho whole effect, 
enlianced by numerous craft at anchor or crowding the neighbour- 
ing docks, was one 1 shall never forget. soon as it was light, 
wo steamed into dock, and the usual scene of greeting between 
passengers and their friends began. I was not long in Capetown, 
but soon found myself in the train on the suburban railway for the 
beautifnl Wynberg, the favourite suburban resort of the business 
people of the metropolis of tho Cape Colony. The railway station 
is on the beach of Table Bay, at tho bottom of Addorley Street, 
the chief thdroughfare of Capetown, and the lino passes thence 
eastward through tho Castle, ” a curious old fort, a relic of the 
Dutch times, and now used as the Military Head-Quarters, to Salt 
River, where it leaves the main line and turns southwards, round- 
ing tho outlying spurs of the Devil’s Peak through Rondebosch, 
Rowlands, and Claremont. There are stations almost every half 
mile, and a constant stream of passengers, nearly all first class, for 
on the Gape of Good Hope Railways the third class carriage is 
occupied by Kafirs or Hottentots, and tho single second class by 
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Malays, a few poor Europeans, and an occasional red-coat. After 
it leaves Wynberg the shores of False Bay come into view, and 
the coast is reached at Muizenberg,* whence the lino follows it 
at the foot of steep hills to Kalk Bay, n favourite summer resort 
and bathing place. The continuation on to Simon’s Town, which 
is seen from Kalk Bay across the sea, is now in course of con- 
struction, and in a comparatively few months the Naval Head- 
Quarters Station of England in the south of Africa will be in easy 
reach of Capetown dwellers by rail, and a visit to the rocks and 
precipices and the grand coast scenery of Capo Point will not bo 
such a difficult undertaking as it is at present. 

The Cape Peninsula clearly must at some not very distant timo 
have been an island, for even now the low sandy plains or flats 
which lie between Table Bay and False Bay cannot be more than 
a few feet above sea level. As one conies into Table Bay from the 
north-west, the flat-topjied precipices of the finest of the scarps 
of the mountain rise directly in front of one facing north. Tho 
accompanying sketch map shows fairly well tho geography of the 
peninsula, liound to the west, facing the open sea, tho scarps are 
much more divided into clefts and ravines, and tho chief of these 
are tho fine crags known as tho “ Twelve Apostles/* which look 
down on Camp’s Bay, a small watering place, which has been 
steadily growing in importance since the magnificent Victoria 
Road, which makes tho circuit of the mountain, was constructed. 
The eastern scarps look down on tho villas and gardens <»f Wynberg, 
while on the northern side the slopes are more gentle, and in tho 
valley of “ Orange Kloof” run down into tho lujautiful Hout’s Bay. 

We found Capetown in considerablo political excitement owing 
to the introduction of a large project of railway extension into the 
Assembly, and the expectation of a change of Ministry in conse- 
quence of its not being fully and generally approvcHl. The Govern- 
ment of the Colony is carried on by tho Governor (now Sir Henry 
Loch) with two Houses of Parliament, called respectively tho Le- 
gislative Council” and the “ Legislative Assembly.” These sittings 
are held in a fine building at tho top of Adderley Street, only re- 
cently constructed of red brick faco<l with grey stone, and tho pro- 
cedure adopted is almost exactly that of tho English House of Com- 
mons, the debates in the liower House being under the presidonoy 
of tho Speaker (now Sir U. Tennant), who wears the enfttomary 
wig and has before him tho traditional mace. It is a little diffi- 
cnlt to follow the debates, the members l>eing allowed to speak 
either in English or in Capo Dutch. The Ministry in f>ower was 
that of Sir Gordon Sprigg, but just os 1 loft tho expooted change 
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OBinO| and it was understood that the new Premier would be Mr. 
Cecil Rhodes, the “ Diamond King,** Manager of the great Kim« 
berley Mines. It seemed to me that parts of the railway measure 
had much to recommend them, but ilmt as a whole it was too large 
and too obviously intended to try and satisfy everybody. The fact 
is that there is considerable jealousy between rival districts, and 
the rival ports of Capetown, Port Elizabeth, and East London are 
each anxious to secure for themselves, to their own beuefit and the 
detriment of their rivals, the trade with the interior, and especially 
that with the Orange Free State and the Transvaal Gold Fields. 
And so the re<^ult was the rejection of the railway measure Whe- 
ther Mr. Rhodes and his colleagues will succeed in framing a better, 
remains to be seen. 

The town of Capetown itself is in process of improvement ; it 
already has some fine buildings, and tbo chief streets are clearly 
in process of re-construction in a better style than the old irregular 
one of hou‘»es of all sizes and sliapes, evidently quickly run up in 
the beginning of commercial enterprLe. But, except near the 
Parliament House and the Governor’s residence, trees are few, and 
as the slopes of the mountain behind aro bare, tbo lover of trees is 
glad to exchange Capetown for Wynberg. Tbo continuation of 
Addorley Street past the Botanic Gardens is an a>cnue of oak, which 
must at one time have been very fine, but many of the original 
ir<‘es have been killed out, and the rest h,i\ e bad to bo pruned and 
their hollows filled with cement, so that the avenue is now rather 
irregular. As for the Botanic Gardens, they are simply a disap- 
pointment, thongh the Director, Prof. McOwan, does his best with 
the small funds available. Tho »iag-headed appearance of tho chief 
trees points to whut is the actual fact, a water-logged subsoil, tho 
bed of an old river, while tho untidy and unkempt appearance of tho 
gardens shows clearly tho little interest taken by the Colony in 
botanical science, and points to a want of appreciation of the bene- 
fits which a really well-cond acted botanical head-quarters station 
can confer on a country which is, after all, chiefiy agricultural. 
Of course tliero aro a few good trees, such as tho Araucarias and 
the deciduous (Cypress, some interesting indigenous trees like tho 
Yellow-wood (Potiocaiyut) and tho dcdicious Natal plum {Carissa 
which it was an experience to taste ; but tho famous big 
JSucaIypiu9 GlobuluB^ said to bo tho first of tho species introduced 
into tho Colony, was a very poor spi'cimen compared to numbers 
that may bo soon any day on tbo Nilgiris in South India ; and 
tho wholo the colloction was u i>oor one. I was in hopes, 
when I visited tho garden, of finding a named collection of 
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the Gape heaths, the Proteas, the Goraniams, the Gladioli, and 
the other chief constitnents of the beautiful and most interesting 

bush ” or veldt ” vegetation ; but the gardens had not even a 
single Silver tree to show a stranger, and the heaths, and indeed 
all flowering plants, were conspicuous hy their absence. What 
ought to be done is to convert the present Botanic Garden into a 
small park and throw it open to the public, handing it over to the 
Municipality, who would probably then try to make it as pretty 
and interesting as such parks are everywhere in Europe as well as 
in America, India, and Australia.* And then a now Botanic 
Ghirden should be made on suitable soil near some one of the 
stations on the suburban railway, such as Bosebank or Rondebosoh, 
or even Wynberg, and of an area of at least 200 acres, so that it 
might have plenty of space not only to grow and exhibit the indi* 
genons flora, bat to experiment with exotics. And the absurd 
idea of such an institution paying ’* should bo totally abandoned. 
If this were done, under the best management, and with a really 
good bcrbarinm and botanical inusenm, the Botanic Gardens of 
Capetown would be to the Colony what Kow is to England, the 
Galcnita Gardens to India, or Peradeniya to Ceylon. Some of the 
private gardens in the suburbs are very beautiful, and ai^an ex- 
ample one can point to the beautiful estate of Mr. II. M. Ardemo 
at Claremont as showing clearly what can bo done. His gardens 
possess specimens from almost all parts of the world, and it is 
certainly strange to find the date {mlm overshadowing the English 
holly, and the English oak side by side with the liaiuboo of India 
and China. A good botanic garden wonld pay indirectly, if it did 
not directly. 

Wynberg and indeed the whole of the beantifnl villa-country 
on the eastern side of the mountain is well wooded, dost as it 
does in climate, so too does it in sccnciy', possess a eonsideniblc 
resemblance to the Kilgiris, the more so that the Bine Gum 
(Euealypiua GUbulus) is common and the Anstralian wattles are 
frequently met with, thongh of species different to those of Oota- 
oamnnd. There it is the blackwood (A. Helanoxylon) and the 
white wattle (yf! deatbaia) that are everywhere seen, while at the 
Cape the chief species are the golden wattle (A. pytmanM) and 
the willow {A, But the chief vegetation is afforded by 

the pines, the cluster pine (P. maritxma) anti tbe stone pine (P* 
pinea)j the latter of which b especblly remarkable for the magoi- 

• 1 hesr that Port E lis sbsth b sltvidj potiemsd ol such i perk, fund Uw gsr* 
dsns ct Qrabsmstowii sis ilmiiy toons. 
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fioeni avenues it forms, and for its strange habit, even when planted 
in isolated lines, of raising its tops to the same level. These two 
pines reproduce abundantly ; and seeing bow very suooessfnl has 
been their growth and that of the English oak {Quereus Bobur)^ 
one is rather surprised that when planting operations were under- 
taken by Government these trees were not tb^ chief ones used. It 
is said that their wood is not good, that it is soft and unsuited for 
building, and that it is a bad fael« but then it has to be remember- 
ed that so far only trees of ages less than 40 years have been tried, 
and that the chief wants of the Colony are railway sleepers and 
mining props, for both of which purposes creosoted pinewood 
would bo probably the cheapest and best material. Among other 
introduced trees, the most noticeable are the Araucarms, whose 
growth is really magnificent, while indigenous tree vegetation is 
scarcely represented, and that only on the hill slopes, os on 
Wynberg llill, and not lower down, by the beautifnl silver tree 
(Leucodeadroa anjenteum), Wynberg is, indeed, too much over- 
grown with trees, though perhaps the winter visitor is apt to for- 
get what shelter they give v^hen the summer heats and the strong 
south-east winds prevail. 

The Ca })0 Government possesses two imi>orUnt experimental in- 
stitutions in the Groot Constantia vineyards and the Tokui forest 
nurseries and plantations. Theso two estates lie on the flat and 
the adjacent hill slo[ies between Wynberg Hill and False Bay. The 
former has beautiful vineyards, and of late years a great deal has 
been done to improve the quality of the wines produced in them, 
and to show vine growers in the Colony generally bow l)est to make 
their vineyards profitable. Under the teaching of an expert from 
Hungary, Baron von Babo, wines of a lighter character are being 
made, and I can only say that 1 found some of them excellent. 
The chief red wine is Hermitage,’* a wine somewhat like the well- 
known Burgundy of the same name, while of white wines the best 
are the Drakenstein** and the muscatel-flavoured Hanepoot.** 
The vineyards have soflfered considerably from Phylloxera, and 
some of the finest have bad to be given up ; for even if the plants 
have been dug up and the land replanted, the pest has only come 
on afresh on the new plants. Great precautions are now being 
teken, however, and it is hoped that the Phylloxera will now gra- 
Jually disappear. 

The neighbouring nurs^tries and plantations at Tokai are on an 
old Dutch estate not far off, and are managed by the local Conser- 
vator of Forests, at present Capt. Harison. 1 visited those on the 
^7th June in the company of Count do Vasselot do Kcgm^, and 
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WEB greailj interested in them, altboughi being midwinter, the 
season was not the best for sooh a visit. The Conservator lives on 
the estate in an old Dntoh house, itself alone very interesting to 
see. Near it are the extensive nurseries, the Arboretum, and, partly 
on the sandy plain in front, partly on the’ hill slopes behind, the 
forest plantations. In the nursery wo found a very great variety of 
species of Euoalyptus, many valuable Coniferte, and other trees, and 
the utility of the nursery to the public in general may be gauged 
by the fact that in 1889 some 80,000 transplants were sold, realiz- 
ing a revenue of £28(3. Mr. Harman, the intelligent local Forester 
in charge, gave me much unoful information, and, especially in 
regard to the Sooalypti, the nursery was most interesting to one 
who has £b deal with numerous sp<^oies of the same genus in his 
Nilgiri nurseries. The seeds are sown either in open beds, or, if 
valuable, in tin boxes or in pots. When Hufliciently grown, they 
are transplanted to tin boxes and finally moved from them even- 
tually to the places th<*y are to occupy in the plantations. The 
beds of yonng pine, including not only the stone and cluster pines, 
but the Scotch pine (P, the Indian long-leavfNl pine 

(P. longifolia)^ the Aleppo pine (P. ftalepefim)^ the PinuB lasi^nis, 
P. eanarten^ts. and others, wore especially good. Much is expected 
of the * insigMU ’ and ‘ longi/olia^' though for my own part I ex|M»ct 
they will not [»rov(j so useful as the stone and cluster jiino, which 
have already proved themselves to 1 h* fully acclimatized in the 
Capo Peninsula, for both of them, when quickly grown, liavo even 
softer wooJa than tbe^e ‘•pecie'*. Among the Knejilypti the chief 
species grown are E. dirertticol(/r^ E, and E, roriiulu — 

the latU'r a species of small size and shrubby habit, which has 
proved very useful as a nurse to other kinds. The chief Acacia 
planted is the golden wattle ( A, pgananiha)^ of which great things 
are expected in the two-fold capacity of a yielder of tanning 
bark and a fuel, but the Myall wood (A.hmnalophgUa) is also grown. 
Among other trees were the Bouib Africa cypress ( Widdringicnuii)^ 
some Australian Frenela$^ yellow-woodi (Paioearpus)^ and the fine 
cypresses {CupreinuM maerocarpa and funabrin)^ but, except the 
yellow-woods and cypress, the indigenous vegetation seemed to be 
neglected. There were many fine beds of oak {QumuM llobur)^ 
but few other of the European deciduous trees. Near the nursery 
is the Arijoretom, a plot of land laid out as a kind of forest botanic 
garden, in which are authentically-named si>ecimens of trees capa* 
hie of being grown in the Colony, iM>tb indigenous and exotic. Tbis 
is the sort of garden that, as I have already said, ocgbi to be made 
more widely useful under a botanical scientific bead. In the 
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Arbopotum I was introduced to the stinkwood {Oreodapkne hullaia)^ 
recognizable by the twp curious piU on its laurel-like leaves* 
various Casnarinas, the Capo holly, and to such old friends as the 
Toon tree {Cedrela toona). 

The plantations cover, 1 understand, about 2,000 acres, of 
which about 90 acres were new plantations of 1889-90. Un- 
fortunately the annual reports give but very little information 
regarding areas, such us wruild bo useful aiid interesting additions 
to them, and in thi-^ way they compare unfavourably with those 
of Inilia, where elaborate and earefnl area statements arc* the rule. 
Alnmt half of tlie plantation is on the Oat or old “veldt'’ land. 
This “ veldt ” or heath land was formerly covered with a dense 
‘^hmbhy growth of heaths, Prol^‘a^, Ue*^riacea*, &c., all with thick 
matted roots, t*o that it was found neec'.sary to oliur the hu-'h by 
cutting and burning, and tb<‘n to plutigb **ithor all over the area 
or in broad lines. On the Hat, the [>iauting IkI'* chiefly been of 
Eucalyptus, but in place*^ it has li*s‘n altrruat<*d with juncs and in 
some plots with Acacia. One large jdot had hecn planted with 
half Eucalyptus and half .barrel ihe latter luring locked 

uiHiii as the nufM* ; hut the Forest Oftioer ^< cined to object to this, 
as the dense mass of roidn foriiicsi by ibe Acacia ‘•e arned to have the 
tendency to choke the Eucalyptus. To my mind, howc\er, look- 
ing at tin* value of tin* wattle a^ giving hotli hark and fuel, and its 
excellent grow’lh coinpartsl to the gum tree, it would be more 
proiitahle to coii'^ider the t’ormer as the most important tree and to 
grow it, as its allies ar<' giuwii in South In iia, in .simple coppices on 
short ndation calculattsl so as to yield ilie maximum annual yield 
of bikth prcHiucts. 1 nmlerstand that eight years is .said to suffice 
for thi.s. The chief Eucalypti are A. tlirmstcolot and A. robuj^ta, 
with some E, iihhulu$ anil A, r<»rioibi us mirscs. There arc nu- 
merous other hjKvies, however, but a \ory short iiwpoction brings 
out the fact that the (hVer-oVo/f^r i,s the most sucte-'sful species that 
lia^ ls*en grown. The (ilubuhtu »ecim*d very poor in comjairison 
with the inagniiiccnt wa\ in whicli »t grows on the Nilgiris. Groat 
things are exjHvtc^i in the Colony from this plantation, in whicli 
the ( 'oinmisiiioner of (Vown liuuds (Colonel Schermbriicker) is 
‘♦aid to take a very great interest, and doubtless a^ an experimental 
plantation it i.sa flue and valuable work. Hut 1 tear that iiiiancially 
h will not be a JUiecess, at any rate not sucii a Micvess as it would 
1^^* if it liad Im'ch formed of the .s|HHdes whc»s<» hardine.ss and speedy 
gniwth bad lM*eti abmuluutty proved, the <»ak and the pines. 

The bill-side plantation also eoiitains a certain amount of Euen- 
I'phiH, but the Conifem are distinctlv and very proi>erly the chief 

3 K 
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trees. Among them Pinus iiuriffnis and Cupresgtts inacroearpa arc 
most prominent for good growth ; but, as with the plantation on 
the flats, there is too little regularity, and for some reason or 
other the growth is patch}'. As I have before suM, the plantation 
is a most valuable one as an cxperinioot, but I fear that financially 
it will prove a disappointment. I cannot conclude these remarks 
upon Tukai without expressing my admiration for the fine broad 
fire-protection lines and the good bridle-i>aths leading up the 
mountain. Fire-protection is a matter of the very first importance, 
for only last year the plantation wa-» seriously menaced, and t»vory 
year there are bush fires of greater or less magnitude on Table 
Mountain. during my visit, in the winter sett*‘On, there was 

one small fire on the mountain, an<l at night the bright lines on 
the hilI-^ides to thf* oa^'t showed where fin‘s Merc hurning near 
Somerset East on tin* range a)K)ut Sir IiourvV Fass. Next in 
importance to fire a** a danger to l»e gniirded against are the severe 
storms, which often blow witli terrible violeneo during summer 
from the soutli-east and during winter from the north-we**!. ll 
would, therefore, have In^en well, as (*ount de Vas>elot explaintni 
to me, to have begun Ijv planting shelter helts, and possibly thi'* 
will Iw done in future. To oonehule, I would mention the want 
of a good map* of the d<nnarcated reserve in which the pluniation 
is, with a tlefinitc scheme for future works ; and my opinion is that 
to »nch works in future greater attention he paid to financial pros- 
pects, and to the kind of material most in demand for the Cape- 
town supply. 

It is much to l>e regrette<l that I was unable to accept Count de 
Vasselot’s kind invitation to me to inspect other forest w'orks in the 
Cape I>ivi»ion, such as the AVorcetter Plantation, thoM^ of Kluitjes 
Knial, and (’ap<‘ Flats, and that on the top of Table Mountain ; and 
still mon* do I regret that 1 bad nut more time so as to hove Wn 
able to go and see the large natural forests of the Knysnaaiid Tsit- 
sikamma along tln^ coast l^oiween (Capetown ami Algou Uay* 

The Cape Forest 1 department is under the management of the 
Superintendent of AVo<h1h and Forests, (\nint do Vasselot do 
RiSgm^, a distinguishfMl French inspoeteur ” well known for his 
admirable work in the planting of the Dunes do la Coiibro ailin' 
mouth of the Oaronne and t>otween it and the lie d’Ohfron. Under 
him are four (^onsen'ators »>f Forests, in four Divisions or Circles, 
rij.: (1) Western, Captain Ilarison ; (2) Knysmi, Mr. I). B. Uttl- 

• Tb« O»lonjr slti*gethcr Keni to be voty lndljr la wsiit of good mafs Wk* 

< drSnimec Kirvey , 
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chins ; (3) King William’s Town, Mr. J. S. Lister ; (4) Transkei, 
Mr. C. C. Henkel, and each has a •aiaflF of District Officers, Forest 
Rangers, and Forest Guards. Messrs. Lister and Hutchins are 
both old Indian Foresters. With the exception of Mr. Hutchins, 
none of the officers are profe<»sionally trained Foresters, and the chief 
wants of the department at the present day in organization are : — 

(1) . More professional snperior officer*. 

(2) . A Forest School for the training of the staff. 

(3) . A better system of organized departmental discipline. 

In order to supply more profe‘-sional Forest Officers speedily, the 

obviously best course for the Colony to adopt would be to select 
some four to six young men, by preference gradottes of the Ca|M> 
University, who can sjieak ('ape Dutch, and to Send them for a 
throe years* course at the ( 'ooper’s Hill Royal Indian Civil Engineer- 
ing (College, where there are now excellent arrangements for ihe 
training of officers fur the Indian Fore-t^. One of tlio^o could pro- 
bably, after some exj>erieiv'e of work in the di*itriet-<, tiike charge 
of a Forest School, whicn might cither be at Tokai or attaclit'd to 
tbo Agricultural (Ndlege of Stelleiibo'.ch, and the olliers would be 
posted as District Forest ttfficers and become a\ail'ible for promo- 
tion to ( 'on.wvator^bipH a*' vaeancicH ariNO. In ib'^ way a proper 
prolcssbinal staff might be olitained as ^p(>odj)y U'* po>'>ible. The 
organization of the dcjurtminu •'tviiH to nMiiiiro im[»roven\ent, if 
it is the ca**c. as 1 undc^^laIld ii to Ik*, that tin* offi»‘crs at the bead 
the tVowii I«aniU Dtfic< couHtainly correspond dinn t witli junior 
Forest C)fficer»< and ignore the Supt*rinten b nt. No bead ord(‘p:irt- 
nn nt can bo c\{KS*ted to maintain lii- entliU'<i:(sin and work wtdl 
uuli'ss he is really tr<.ited a" heatl and made to feel that the 
Go\ornuietit 1ms confidence in him. Another uant, in my opiuicn, 
the full intriKiiiction of a pn»per M*lection and ilemarcation of 
fVowii furestji, I have searched the Annual Reports of ^e^eral 
)t*ars, and found no definite acetninl of the area <d iaml which has 
set apart as permaueut t'rown fore*-t umicr the Fore>t Act 
<»1 IHh’H, And oven in the t'apc IVninriila, ihovigh I p^e^ume that 
Tokai, the up|><'r plateaux of 'falile MouDUin,and ]urt^ of Wynln'rg 
Hill are reservcK.!, there is imtbing in the Report to >how it, noram 
1 aware of anything in the waif of jM'rinanent demarcation, except 
the fire-lines at Tokai. So far as the Ua[>e IVniii^nla i’^ concermHi, 
it is a great pity not to swure tho'*e part** of the mountain which arc 
still available, dettiarcaie them, protin't tliein from fire, and encour- 
the rewgrowth of the indigenous tree and bnsh vegetation. 
Ami this should bo dune not only by tlio (•uveriimcnt but by the 

Mtmicipaiiltes. 
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Ono of tho most interesting excursions 1 made at tho Capo 
was to Orange Kloof, the valley on the south side of the monn* 
tain from which Wjnhorg derives its water ; and from which 
Capetown also, by means of a tunnel now under construction, 
will soon obtain a great increase to its sup[)ly. In the ravines 
of that beautiful valley are many fine patches of the old indigenous 
forest vegetation ; and, if not in the interest of tho preservation of 
the flora, at any rate in that of the maintenance of the water-sup- 
ply, endeavour should bo made to keep the urea under fore'll and 
to encourage tho tree-growth to spread over the scrub which in- 
tonrenos between tho forest patches, while at the same time to 
work the fordilk carefully in Mich a way as to pay their expenses 
while ensurin|Piiat the ground is nc\er left uncovereil. Tho area 
belongs, I believe, to the Wynberg Municipality, who already take 
steps to protect it from lire. I only hope they will go further, and 
not only sa^e a beautiful remnant of ol<l vegetation and ensure the 
permanence of their water, but form a Hnnncially profitable forest 
estate. The^e patches of old foie-^f exactly reMMiible the similar 
so-callcd ** shola ’’ wood^ of tb<» Nilgiri" in South India. And tho 
rosemblanco is not outward only, lor •'Onie of the same genera, such 
as Ilex, Myrsine, ()lea, < VlantrU', Eheoiiemlron, reapjx*ar at the 
Cape, and the Ix-autituI trec*-lern*' f HemiitUa rival the 

AUophiia^ of India, The chief \aiuable tre<* i** the yellow-woiHl 
(^JPoiiocarpttff lafi/oita)^ and I nnw n«^t only gotxl -aplingsol “traigbl 
growth, but \ery numerous ’‘e<sliiiig*» of this ^aluubb^ wo^hI, which 
only wan(c<l a^nistance in the shape of thinnings aiul the clearuucc 
of creeper'? to develop well- 

*^IIard IVar'’ {i^ltnia ‘‘SartVaan” (/./<i<x/«m/roJi w- 

reuw), ami ** Asj>egni ’* (Cm/'/mm are all common trws, and 
along the water-courses occur'* the “ Hed I^Ih *’ (Ctinonia 
which seems to spread ea^^ily and gro%% <|ui('kl\, ♦'o a^ to lx* likely to 
1x3 of value in re-siocking. Among other treen were tho 

“ Ironwood ” ( ^ >/c3 hmnfoha ) ami one or two other wild olives, the 
“ Beukenhont ” (Mffrt>\ne mflnnephUxuf tlu* “ Zitart baM ** (/foynia 
lucida)j and the ** AV’itteliout ” ro/xwi/), ami though it is not 

likely that much timber can bi^ made available for several years, 
there will be a goo<l supply of fuel under careful working and 
possibly a fair number of pit props. Seeing that tho ciigoncies of 
the water-MippIy prt'clude any complete cutting, the best system 
of treatment, in iny opinion, for Orange Kloof (aa also for the 
Nilgiri shola*) U that of [x^riodic careful thinnings and a modified 
form of self'ction. Most of the sixfciex naincMj are acoditomed to ger- 
minate in the .shade, hut require light for their aftcr-developtn^*®*' 
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A thinning ovory ton years, to romovo creepers, dry and fallen wood, 
and a proportion of the tfeos, especially unsound and crooked ones, 
in those places whore the advance growth is assured, would yield, 
I imagine, at least 10 tons of firewood. This moans, if we assume 
the area to be 1,000 acres, a yield of 1,000 tons a year, the sale of 
which ought to pay not only the expen^eB of i^rotection but be suffi- 
cient for the gradual artificial re-stocking of blanks and the 
construction of an cxj>ort road. Possibly for the first ton years or 
so the returns would not hi> so goo<l. but it would bo vorth the 
while of the Municipality to spend a little money yearly at first 
in order to form an estate that can inaiutain ^lelf afterwards. 
If possible, the cutting and extraction should M done by the 
Foresters, not by the purchas«T, for tlie treaijptont of natural 
evergreen forests requires cure and prufe^siunal -kiO. In the replant- 
ing, indigenous trees should liC u^tnl ns far as possible. On the 
drier slopes the cy (^Widtlnwtfonnf JitnijHToulv^)^ which docs 
well, ami the silver Ireo, which is a very fa^t grow or and has a good 
wt»od, are obviously the best things to imv(‘, and wherever it can 
bv grown yellow-wood should be intnMiuced, reni<‘nj))cring always 
that it ]irefer» some shade and pleni\ of inmuis.’' T visited Orange 
Kloof in the company of the Water-Works Knginc r, Mr. Stewart, 
Count do Vusselot, and oth<T gimth'inen. The Forest Department 
itself has a small piece of old indige nous e\ergreen forest at 
Tokiii, which badly retjuin's creej>er tint mg ami judicious thin- 
ning ; ami on W\iibct^ Hill 1 undcrstaml that they possess 
the charming siKer-tree fieri -1 — atKa-t. there was in one place 
near tin* butts a great deal of fi lling going on, which 1 was 
told washy thfiii. The sil\i«r-tn*e apparently reproduces extreme- 
ly wtdl, especially If clear cut and it the ground, after the j^roduce 
i^ retmiviHl, in (»urnt o\cr; and its growth is so fast that it probably 
can ho profitably, worked on a rotation of twenty years fi»r fuel. 
I iifortunately it sutlers lui lly from the white scale insect 

that is now ravaging the trees and t>rclmrils all over the Dulony, 
and fur w hich no renuHly has as \ct Ikhmi successfully fomid. The 
siKer-tre<^ is pei'uliar to tlie <'ape Peninsula, and the maintenance 

the forest of it on Wyuherg Hill is to Ik* IiojhhI for, in order to 
pr<*vf*nt tjio gradual extinction of one of thi' most l»cmitiful and in- 
teresting trees in the world. 

it is difficult, from the Hc|>orts, to judge of the success or olher- 
''^i'*e, financitiUy, of the Dajw Forest Ih'jvartinent, ns those Reports 
tail to give cUuirly, as <lo similar ones in India, the balance sheet, 
i’he chief workings that are now going on are those of the V\ or- 
cester Piantutioiui of Eucalyptus for mine props and those of the 
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Knysna forests for general timber, and most specially for railway 
sleepers. The Worcester Plantation was formed in 1876 to 1878, 
and covers an area of 127 acres, having cost up to date £3,240. It 
contained in 1889-90 about 129,000 cubic feet, showing a mean 
annual growth of 75 cubic feet per acre. It is now to be felled 
for mine props, and is expected to yield a revenue of £15,000 during 
the next five years, when it will bo allowed to grow up again from 
coppice. It seems a pity that the workings should not have been 
extended so as to give a fixed annual yield instead of a periodic one. 

The workings at the Knysna, a valuable natural forest of ever- 
green trees o. large percentage of over-mature and unsound 
timber, are carried on under a rough working plan formed 

by Count de "il^felot. Not having seen the forest, I am unable pro- 
perly to criticise the scheme, but I should think it would have been 
better to have gone over the forest in a preliminary rotation, as is 
done at Dehra Dun, in order to regularize the growth and fit it 
better for a permanent working plan. Here, too, difficulties come 
in by the wish of the Government to make money speedily, result- 
ing in orders to supersede the working plan, and consequently the 

I suit is that the fellings seem to be confined to the sound and good 
kes, the unsound being left and the less valuable kinds encouraged. 
There is, no doubt, great scope for the extension of forest opera- 
ps at the Capo in the demarcation and management of the old 
lural forests and the formation of plantations where none such 
ist, but if really good work is to be done, better officers and a 
3 etter organization are required, together with more system and 
OSS interference. The Worcester Plantation alone shows what can 
30 done, and considering the fine local market which exists, it would 
seem that the Capo Forest Department has every chance of a 
^reat future, and of* rendering very great services to the Colony 
both materially and financially. The chief difficulties lie in the 
jcarcity and cost of labour and in the lowness of the rainfall, the 
listribution of which is best seen from the map accompanying, pre- 
pared*4|IMWiat6 Mr. J. G. Gamble, m.i.c.b., formerly Hydraulic 
Engineer to the Capo Govornment, for the Hand-book to the Ex- 
|;iibition of 1886. From that map it will be seen that only a few 
small areas have a rainfall of over 30 inches, while the central and 
western parts have loss than 18 inches. The hill ranges are very 
bare, and it will be a work of the greatest value to the Colony if 
portions of them enclosing the head-waters of the chief rivers can 
be reserved, protected, and allowed to reproduce, artificial planting 
being resorted to in good localities to assist in restoring the old 
forest, which is said to have once existed. The work might ad- 



SOUTH AFRIOA. 

Distribution of Rainfall in the year. 

From the Averages of Available Observations. 








A rOHEBTBR’s SHORT VISIT TO THE CAPE PENINSULA. 


443 


vantageously be taken in hand in co-operation with the Hydraulio^l 
Department, which will^ I suppposo, gradually continue the good 
irrigation works of which the success of Van Wyk’s Vley and 
Brand Vley and other storage works have shown the value. At 
Kimberley the Do Beer’s Mines Company have taken up an area 
for the formation of a forest, and are now engaged, under the 
Superintendent’s advice, in planting up. If successful, it will he 
very valuable, as Griqualand West is nearly quite bare of indigen- 
ous tree vegetation. 

The vegetation of tlui C^ipo Peninsula has been described by Mr.H, ‘ 
Bolus, in the OfRcial Hand-book ” printed for tha||ndian Colonial 
Exhibition in 1886. To the stranger the “ bush ” Hpwth is a very 
striking one, though in outward appearance thefln some resem- 
blance to the heath flora of Europe. On the Flats^^eaths abound, 
some of them very handsome, and with them are several Proteaceje, 
most conspicuous of which is the sugar bush ” ( Protea cynaroides)^ 
with large, pink, upright flowers, which i*' common on the lowest 
gentle slopes about (^laremont and Wynberg. At the season of 
my visit, the winter, the flora was said to be at its worst ; however, 
I found many most beautiful and interesting plants. I could vM 
help being struck with the brilliancy of colouring in red, yclloll 
and w'hito of the bulbous Oxalises, while the blue Crocus-IM 
Babianas stud the ground between the bushes and even aloH 
roadsides. Tufts of sedgo-liko Bestiaceie are common, and voB 
interesting as representatives of an order which is not usually seen 
in the northern hemisphere. Shrubby Polygalas and Muraltias 
are common and handsome, and sweet-scented Thymelaccm and 
Bruniaceas alternate with the heaths and geraniums. I was toe 
early for the orchids, and indeed only found three species altoge- 
ther, viz., Liparis capensis on the “ flats,” Diaperis capensis on the 
hill slopes, and the abundant Satyriumcoriifolium^ finding no Disas a1 
all. So, too, I got but few of the Gladioli and other Iridca?, whicl 
are so beautiful and so eagerly searched for as ornaments of the 
drawing-rooms of the Capo ladies and called 0 

ferns I got several very interesting ones, one or two Hymeno- 
phylla, a curious Schizoea growing in tufts on the mountain, Poly« 
podia and Acrosticha in the ‘‘ Kloofs,” with the tree-fern and the 
handsome Todea africana, a beautiful CheilantheSjUnd some hand- 
some Pellmas. 

My return journey in tho ‘‘ Drummond Castle ” commenced oi 
the 16th July, and on the 4th August I again landed in England 
after an absence of about months, of which about 5 weeks wore 
spent in the Capo Peninsula. The trip to tho Cape and back is s 
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pleasant ono for any one in search of a change of climate and soa 
air, and it is by no means expensive, as the first-class return ticket 
from London comes to about £63, and with care and some economy 
a three months’ trip need not cost much more than £100. The 
steamers are well found, comfortable, and fitted with all the latest 
appliances. They have steward’s bands, which play every evening, 
and the officers ai*e usually very courteous and obliging. The 
voyage is of course rather monotonous, as land is rarely seen and 
stopping places are few, but the South Atlantic seas are beautiful, 
and the Northerner is always interested in the shoals of porpoises, 
the Portuguese inen-of-war,” the Mother Carey’s chickens, and 
the flight of t|4 long-winged albatross. 

Altogether, Hiough only about five weeks in the country on the 
whole, it is surprising what a large amount of information I was 
able to gain and how interesting I found it. Everywhere 1 was 
received with the greatest kindness and hospitality, and I am sure 
that no one in England who wants a complete change and can spare 
two or three months for the purpose, would be disappointed at his 
reception in the Colony or with its fine climate, its beautiful natural 
scenery, and its lovely flora. 

J. S. (Gamble. 


The Secretion from Roots. — ^Recent invostigaiions on this 
subject undertaken by Di llans Molisch have shown that the acid 
secretion from the roots of plants attack organic ev(*n more power- 
fully than inorganic substances, not merely dissolving them, but 
causing in them important chemical changes. It exercises both a 
reducing and an oxidizing power. It stnins guaiacum blue. It 
oxidizes tannin and humin substances, and hence greatly promotes 
the decomposition of humus in the soil. It transforms can(>-sugar 
into reducing sugar, and has a light diastatic action. Plates of 
ivory arc corroded by it. Th(‘ root beliaves in many respects like 
a fungus, specially in the fact that the fungus alters the organic 
constituents of the soil by definite excretions, and causes their 
more rapid decomposition. This root secretion does not merely 
impregnate the epidermis, as has been generally supposed, but 
is often excreted over its surface in the form of dr*>ps . — Indian 
Agriculturist 
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A NOTE REGARDING CERTAIN INDIAN TANNING 
MATERIALS. 


( Concluded from page 364), 

“ Many qualities of Suma/'h, however, are sold in this country, 
which contain less thjin 19*5 per cent., i,e., the pl^fcentago of the 
commercial sample examined ; I consider, therefor^^ that the follow- 
ing Indian tannin matters might probably Hnd a market in 
Europe 

Wood/ordia flordmnda (flowers). 

Phgllanthus Emhlica (leaves). 

Teruiinalia hel erica (fruit). 

Anogeissus lad folia (leaves). 

Diospyros Embryopierie (fruit). 

With reference to the above, I may say ibat the fruit of 
Tenninalia helerica is already sold in this country, and employed 
as an adulterant of ground inyrobalans ( T, Chehula), The dried 
fruit of Dioftpyros Embryopieris is somewhat tough, and conse- 
quently difficult, if not impossible, to grind : it could only be used 
ns an extract. The leaves of Phyllanthus Emhlica and of Anogeia* 
8UB latifoUa, carefully djied and possibly ground, ought to find a 
ready sale, I should think. 

If proper apparatus for extracting the first seven tannin mat- 
ters on the list wore erected in India, I see no reason why a good 
trade could hot be carried on with this country in tanning extracts. 
This would save the expense of carriage very materially ; and 
Indian labour being cheap, the cost of production would also be 
somewhat reduced. 

1 was somewhat surprised to find the flowers of Woodfordia 
fioribunda contain such a large percentage of tannic acid ; but it 
explains ‘■why the Hindus use those flowers in connection with 
alum as a mordant and with other dye-stuffs, e-jr., Morinda, as 
mentioned in the Exhibition Catalogue. It would bo interesting 
to examine the leaves of this plant. 

“ The remarkable difference in the percentage of ta,nnic acid 
contained in the inner and outer portions of T trminalta helerica 
\ 3 L 
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is worfcby of note. In the fruit of T. Chehvla I did not observe 
such a distinction of parts, but I find that on p. 500 of Crooke’s 
Handrhook of Dyeing and Calico-printing^ it is stated that the stone- 
like kernel of T> Chehula ^ contains no tannic acid, which is mainly 
present in the pulp.’ 

“ The concentration of the tannic acid in the loaves of Phyllanthua 
Emhlica while the fruit contains mere traces is also remarkable. 
Unless, therefore, the sample of fruit examined has been damaged, 
or that it is wrongly* labelled, the Hindus make a great mistake 
in employing it as a tannin matter. From the Exhibition Cata- 
logue I judge they always use it along with some other really 
useful tannin matter, myrobalans. 

The utility of Symploron racemom Imrk does not depend upon 
its containing any tannic acid ; and I am at a lo*^s to account for its 
use as5 a t<ni by the natives of the Otmtral Provinces (me Exhibi- 
tion Catalogue, p. 15b‘). Its ash contains a large percentage of 
carbonate of soda, and this may account for the mode of its em- 
ployment as given, see p. 155, Exhibition Catalogue, under the 
head of Ruhia sikkimensisj although I cannot explain the process 
there given ; I fancy some detail has been inadv(‘rtently omitted. f 

“ The barks of Cerrops Ro.rhitrginl nn<l MaUotus philippinenais 
seem to be poor tannin matters ; and I cannot explain why the 
former should be described as a valuable % tan (see p. 151, Ex- 
hibition Catalogue). 

“ 1 shall be glad to examine such other tannin matters ns you 
may desire to send.” 

* The fraits were correctly labelled; but we have hero another proof of 
the importance of the question' of ago at which fruits intended as tans should 
be collected. The fully ripe form of Phyllanthua probably contains no tannic 
acid ; at all events, it is a pleasant fruit to eat, and is largely made into pre- 
serves. The sample examined by Professor Hummel may have*becn over-ripe. 
The unripe fruit is intensely bitter. 

t The Professor’s suggestion that the bark is used on account of the soda it 
contains, and not because of any tanning or dyeing property, is confirmed by the 
operation described as pursued in Manipur. At p. 15fi of the Catalogue it is 
stated that the bark is burned and the salts contained in the ash extracted ; and 
that it U the liquid thus obtained that is used. 1 do not think any pari of the 
description has been omitted, ahd the process of dyeing there described was 
witnessed by the writer. 

J Mangrove barks are uniformly so designated by writers on the subject. It 
would be curious if chemical results disproved iK)palar favour. Probably^he 
Indian Mangrove bavk le not so good as that im[>ortod into England from other 
countries. 

Not B.-* For Professor HommeVs Table of Analysis, see next page. 
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The following were examined for the purpose of comparison with the ahoTe : 
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A Pd!juke for Tanning Leaves. 

It is scarcely necessary to comment 
further on Professor Hummel’s remarks 
regarding the tans with which his re- 
port deals. He alludes, however, to 
one or two, with regard to which 
special mention has not as yet been 
made, and he furnbhes besides inter- 
esting supplementary facts regardinjf 
some of those briefly discussed in the 
early paragraphs of this pamphlet. His 
opinion that there seems likely to be 
a future for the leaves of Phyllanthua 
E7nh1ica and Anogeisma latifolia will 
be read with much interest. These 
trees abound throughout the drier tracts 
of the great central table-land of In- 
dia — a region inhabited by the very 
poorest of her people. It remains, 
therefore, to ascertain the season at 
which these leaves possess their maxi- 
mum amount of tannic acid. Should 
this correspond with the period of leaf- 
shedding — a period when miles of 
country become often literally strew- 
ed with them — an indefinite quantity 
might bo collected, affording thereby 
both fuel to boil the liquid with, and 
material from which to prepare the 
decoction. But it is necessary to de- 
termine not only the period of the great- 
est yield, but also whether an extract 
could or could not bo profitably pre- 
pared, or whether a dried powder of the 
leaves would not l>e preferable. In 
the same region where Phyllanihus and 
Anogeisaud abound, TertninaKa tomenr 
toaa (the Asna) and Shorea robuata (the 
s&l) are also plentiful. Incidenl^IIy 
allusion has already been made to the 
last two trees, and the tand obtained 
from them shall be reverted to later 
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on* ? but it might he suggested in passing that as the four above- 
mentioned trees are riph in tanning matter, it would be worth 
while to ascertain whether an accidental or previously determined 
definite mixture of the leaves, fruits, and barks of all four would 
not afford a useful tanning principle. 

It is next to impossible to avoid the conviction that very little 
skill would be necessary to make a mixture of all the tanning 
materials mentioned above, and after having extracted their active 
tanning principles, to free the half-stuff thus obtained largely, if 
not entirely, of any objectionable colouring agents ; nay, even to 
prepare on the spot choniically pure materials. At ail events, it 
would seem desirable to ascertain if it would pay to extract a 
crude tannin from any one, or from a mixture of some of the four 
materials mentioned above. But to these might be added a fifth, 
viz., Woodfordia flonhunda. By the addition of that handsome 
shrub to the list of trees already enumerated, a characteristic 
feature is obtained of the vegetation of an immense portion of the 
jungle or open forest tracts of India. Indeed, the whole of that 
region might ^ ith much truth be called the tannin-yielding/orests of 
India ; for, while tlie myrobalan'^ are not so plentiful there, as the 
above-mentioned plants, their habitats are inter‘<persed with the 
mahua (^Basaia latifolia) and the wild mango {Manpi/era indica). 
This leads naturally to the consideration of the two trees of the 
series wdth which ('aptain Wood has been experimenting, viz., the 
sdl (^Sharea nibuata) and the asna or asaina {Terininalia tomento^ 
«a). Enough has been said, hoA^ever, as to the region over which 
these trees occur. Suffice it to add that the sdl is one of the most 
abundant and at the snnio time one of the most valuable trees 
which frequent the subtropical forest tracts of India. It occurs 
in the mixed forests of the Sub-Hinialayan belt from the Beas 
River in the Punjab to Assam ; is met with also in the eastern 
part oT Central India, and on the central table-land from the 
Ganges to the Godaveri, and extends westward to the longi- 
tude of Mandla, with an outlying patch on and around the 
sandstone hills of the Pnehmarbi Range. Bnt there are four 
or five other species of the same genus which are believed to 
bo similar in the character of their barks, and hence for tanning 
purposes* these may be included with aS. robtiata, thus extending^ 
by moans of S. obtusa, and S. siamensis, the area of distribution 
from Assam through Manipur to Burma ; and by means of S. 

• We have omitted this from our Extract, as the results of Captain Wood's 
work have been embodied in an article ot page 6i of Vol. XV. [Ed.] 
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Talura and S. Tumbuggaia from the central table-land of India to 
Mysore and Madras. Should, therefore, a prepared extract from 
Shorea bark prove of value to the tanner and obtain a remunera- 
tive price, there would practically be no limit to the supply. The 
timber afforded by these trees is one of the most extensively used 
woods in India ; and it would, indeed, be bard to form even an 
approximate estimate of the number of trees annually thrown 
down for railway sleepers and other such purposes, or of the 
amount of bark periodically wasted. These facts may be accepted 
as strengthening Oaptiiin Wood’s contention*i, which are mure or 
less of a local and accidental nature, that railway extension 
is causing immense numbers of trees to be felled, the barks of 
which are at present put to uo useful purpose whatsoever. 

REPORT ON THE YIELD OF OATEOHIN FROM FIVE 
DIFFERENT QUALITIES OF THE WOOD OF ACACIA 
CATECHU IN OUDIl AND BURMA. 

I. 

Early in 1889 an inquiry was started why the professional 
makers of kaiiah refused Khair wood” without whiU> sp<»ts, and 
only worked up those stems which were found to have wdiito spots 
scattered all through their heart-w^ood. It was reporttnl that the 
makers of kaiiah cut into the tree» for the purpose of examination, 
and leave those stems unused which show uo while spots. Much 
damage i- thu- done to the forests. 

A preliminary exuinination in India sliowed that tlie wood with 
spots yi(dd(Hl more extract than thu wood without spoU. The rela- 
tive yield of kaiiah was, however, not so easily detcnniiied, uiid 1 
offered to iiujuire more thoroughly into the matter during my fur- 
lough in Europe. 1 have, for this purpose, l>een providial with 
samples of >\ood and with extracts mode by the kaiiah makers in 
Oudh and by the cutcb makers in Burma, also with printed notes 
on catechu and its manufacture in India. 

I find, also, much information on record in Europe about cutch 
or catechu, also gainhicr or Terra Japonica^ but much uncertainty 
exists about the composition and properties of tho principal com- 
pounds, catcchin and caleobu tannin. No rocurd exists of afty exami- 
nation of the wood which yields the cutch. 

The active principle of catch is the tannin, that variety of tannin 
which is called catechu tannin, and which forms a greenish brown 
compound with ferric salts. As a rule there is, however, lilso cate- 
chiu in the cuieh. Kaiiah^ which is used in India for consumption 
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with betel and lime, has cateohin for its active principle. Pare 
iattah is almost entirely ca tech in. Catechin and catechu tannin 
are similar in composition, and resemble each other in some of their 
properties. Catechin is easily changed into tannin or a similar 
substance, but not the reverse. Catechin is soluble in hot water^ 
and practically insoluble in cold water. The tannin dissolves in 
water of any temperature. 

This different l>chavioui- towards cold water enables us to separate 
tho two substances from each other. Yet this operation is not as 
easy as niight l)e thought, because the tannin in the solution retards 
the separation of the catet^hin. After long standing of concentrat- 
ed extracts of the Acacia (^aticha wootl, which are mixtures of 
catechu tannin nn«l catechin, all the catechin is not separated. 
Some appears always to remain in the final re-^idiie with the tannin. 

Two extracts, A and 11, were made in Burma from the woods 
named A and 13, and sent as prepared siimples of catechu with the 
wood sj>ociinens. I troatt»d the*<e ‘samples very carefully with noetic 
ether and with hot water, but 1 wa^* only able to obtain 6 percent, 
of catechin from them, whilst catechu is generally supposed to con- 
tain more catechin than that. 

When trying to extract and crystallize oat(\ bin out of small 
quantities of the wood of Jcwm Catechu^ complete failure is tho 
result if the solutions are diluted, and if the wood is boiled and 
treated for a long time with the object of making the extraction 
complete. A rapid treatment and concentrated solutions arc in- 
di'^pen^ablo. The following method iiia\ Iw followed : — 

About two ounces of finely cut w’ootl are boiled for half an hour 
with 20 times their weight of water. The decoction, freed from 
the wooii, is reduced in hulk on the water bath until it begins to 
become syrupy, or until it is estimated to contain about 6 percent, 
of catechin. The H<iiiid U then allowed to stand in a cool place for 
four days, or at the mo-'t fi>e day**. The catechin never separates 
at once. Even cooling to freezing point has no effect, but after 
standing a night there is separation in most ca^es. When the pro- 
portion of catechin is small in comparison with catechu tannin, it 
ma}' happen that it takes two days until the separation begins, and 
in such cases it will W good to let the liquid shind 6ve days. Stir* 
ring the liquid is advisable. Immediate crystallization of catechin 
is sotnotinieH cfftH’U'il by the ad<liiion of some ready <*rystallizcd 
catechin to the over-saturated solution and stirring. The addition 
of n drop of a mineral ackl has also sometimea tho effect of making 
the caiochin separate. The chief agent in this process of separa- 
tion is, however, time. After enough time has been allowed, tho 
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oatecliin is brought on a filter and roughlj if ashed with cold water* 
The cateohin is then dried by exposure to dry air. The air must 
not have a higher temperature than 40 degrees Centigrade. Heat 
injures or destroys the damp catechin. The accounts of the ma- 
nufacture in India agree also about the drying of the product by 
air and not by artificial heat. After the cateohin was completely 
dried in warm air 1 left it for some time in the desiccator. When 
I weighed it, it had reached such a state of dryness that it kept 
increasing slightly in weight on the scale pan through absorption 
of moisture from the air. 

Once the catechin is thus sepanited and dried it remains un- 
changed for years, as is shown by the constancy of the kattah. 
The pure catechin^ after being dissolved in hot water, separates 
immediately on cooling. There is no such delay as in the case of 
mixtures of catechin and tannin. When dissolved in eight times 
its weight of hot water and then cooled, the catechin separates in 
such numbers of microscopical crystals that the ]i<|uid becomes stiff. 

At the same time we notice how easily the catechin is decompos- 
ed whilst in solution. The recrystallization of catechin yielded, on 
the average of three trials, only per cent, of the original weight. 
The original catechin was air-dry, and the second catechin was 
dried in the desiccator and was a little purer, but still the actual 
loss of cateohin through the sinii)le solution in hoi water, crystal- 
lization, and drying cannot be le**-^ Jlian 25 [)er cent. 

If mere crystalliziition of catechin by means of hot water causes 
such a loss, it is not astonishing if th<^ decoction of the wood with 
water doi*s not yield the complete amount of the catechin. 

The filtrate from the csitc^chiii is evaporated on water Ijath 
and the residue wciglKnl. We thus know how much soluble matter 
was extracted from the wood, and find the proportion of cateohin 
in the whole extract. 

Further treatment of the residue with the aid of acetic ether 
yielded often a little additional catechin. But it was not enough 
to affect the result much, and as in some case.s only the iiicrest trace 
of catechin was obtained from the residue, tbo removal of cateohin 
by the main process appears so far satisfactory. 

I made now with each of the woods a furth<T trial. I treated a 
portion of finely-ont wood with much hot water, so as* nearly to 
exhaust all soluble matter. 1 desiccated the extract and weighe<l 
the residue. From this 1 obtained the maximum percentage of 
solubles in the wood. During the rapid extraction of cateohin 1 
obtained less total soluble matter, but 1 have also placed ibe figures 
on record for the purpose of comparison. 



BBPORt OH TBB TIHtD OF OATBOHIH, BTO. 


458 


From the average proportion of cateehin in the extracts and from 
the maximum yield of extract of each wood, we calculate then the 
maximum yield of catechiii of each. The following samples of the 
wood of Acacia Catechu were examined : — 

Oudh No. I. — Reported by the kaitak makers as unfit for making 
kattah. One in a thousand of the large pores of the heart-wood 
filled with white substance. 

Oudh No. II. — Reported as good for kattah. About one in six 
of the large pores filled with white. 

Burma A. — Reported by the Burmese as having no white spots. 
Has no spots, but cracks filled with white matter (^kerml), 

Burma B. — Reported by the Burmese as having spots. One 
in twenty of the pores white. 

Burma C . — Select od by the Forest Officer a*^ having distinct 
spots. A very beautiful specimen with largo white spots. About 
one in every three pon\s white. 

The following Table shows the amount of extract ohtaine<l at 
different trials. The extract was of .-uch drvue^' that it just began 
to increase a little in weight on exposure to the air 


Wood, 


Per cent. Extract 

Max imam 
per cent 

Oudh No. I , 

« . 

C, 9, 10, 14, 

.ft u 

Oudh No. IL, 

4 4 

4 , 15, 15, 16, 17, 19, 28 

,24, 24 

Burma A, 

m 4 

12,15,17, 

ft. 17 

Burma B, «• 

4 4 

14,15,16, 

.ft 16 

Bnnua C, 

$ • 

16,16,20,20, .. 

ft. 20 

The following Table 

shows 

the amount of cateehin 

separated out 

of the woods. Forcontage of 

ca tech in in the extract 

: — 

Wood. 


PcrccsUgo of Cateehin in 

Mean 


tbe Extract. 

per cent 

Oudh No. I., .. 

• • 

33, 38, • ft ft ft 

.ft 86 

Oudh No. 11., 

• ft 

27,31, 38,64, .. 

ft. 40 

Burma A, 

• ft 

9, 19, cft ft* 

ft. 14 

Domia B, • • 

• • 

17,16,.. 

ft. 81 

Burma C, • • 

•• 

21,36, .ft 

ft. 28 

From the above wo 

calculate the total yield of catochin in these 

five woodti as follows : 

— 



Oudh No. I., • • 

• ft 

5 per ceut. caicchin from the wood. 

Oudh No. 11.,.. 

•ft 

9 

II 

Burma A, 

•ft 

2 II 

II 

Burma B, 

ft ft 

5 ,9 II 

II 

Burma C, 

• ft 

6 II M 

II 


8 u 
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We have thus ascertained the following facts. Woods with 
white spots are richer in extract and richer in ontechin than those' 
without spots. From all woods catechin may be extracted by the 
above-mentioned method with hot water. The Oudh woods are speci- 
ally favourable for the manufacture of catechin. This explains why 
the manufacture of kaitah has specially developed in Ondh. Kattah 
should be j)ure catechin, containing a^ little tannin as possible. 

I examined kattah from Oudh, which was bought in the bazaar 
at Dehra Diin, North-West Provinces. It consisted of rectangu- 
lar pieces about 2 inches long. The pieces are earthy in«ido, and 
they have all round their surface a bard crust, one-eighth of an 
inch thick, rich in tannin. 

For the determination of catechin I only took the inner soft 
portion of the pieces. Even this inner ]>ureHt portion contained 
3 per cent, of wood splinters and sand. Tin* rccrystallizution yield- 
ed tlie following proportion of catechin : — 

34, 38, 4H per cent., or on ftveragi* 3d ]>er rent. 

The kattah which wa^ manufactured for the Oudh Forest De- 
partment and sent to me with the samples of wood of Acacia 
Catechu early this year, yielded <52 per cent, catechin. It was 
therefore much richer and purer than tlie kattah of the hazaar. 
But still it contained also 4 per cent, of wood splinters and 2 per 
cent, of ‘and. 

It would now appear advisable that in the Oudh forosts both 
cla««e«» of trees should be utilized for the manufacture of kattah 
and of catechu. The inferior trees niigUt be treated separately. 
If the manufacture could b<‘ centralized it would he possible to omj 
machinery for cutting up the wocxi, and to carry on the whole 
work on a large scale and with improved appliances. That portion 
of the <*xtract which would remain over after the separation of the 
catechin could ht» utilized for making common cutch or catechu 
for the European markf*i. 

In Carl Feuerlein’s factory, near Stuttgart, South American 
woods are uned for making extracts of vegetable dyes, one of them 
very similar to catechu. Tluj extraction is etTeetcKl with hot water 
under ordinary pressure, and the decoctions are eonc<mtrated at a 
lower temperature in vacuum pan.s. The vacuum increases the out- 
turn, Ijccansa it prevents much of the dyeing material from being 
decomposed. The imported Burmese cutch is suhjociod to a puri- 
fying process, and also finally evaporated in vacuum pans. It is, 
tberoforo, ponsible that vacunm pans would also affect a saving in 
the manufacture of cutch in India. 
lith Marchy 1390. 11. Wabth. 
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II. 

On the 12th of Marcii last 1 had the honour to report on the 
amount of catechiu and tannin contained in the wood of Acacia 
Catechu from Oudh and from Bnrma. 

I found from 5 to 9 per cunt, cateuhin and 10 to 15 per cent, 
tannin when using two or three ounces of the wood for each trial. 
To teat my method further I have now treated larger quantities, 
namely, 50 tbs. of wood No. I. from Oudh and 30 tbs, of supposed 
No. II., which had both lieen sent to me by the Oudh Forest De- 
partment. I cut the wood on the lathe into shavings of j\.th inch 
thickness, and boiled two or three times with water. Tho liquid so 
obtained 1 concentrated o\er the fire and finally over the steam 
hath, until it was dark brov^n and thick, and began to form skin at 
tho surface*. I then let cool, and afterwards stirred it up with a 
trace of ready-inado catechin. Finally, it was allowed to stand for 
five days in a cool cellar, during which period the catechin crys- 
tallized out. 

After dilution with cold water I put the liquid through the filUr 
press. The cakes of catechin were then dried in the open air at 
ordinary temperature. The Ii<juid which flowed otf from the cate- 
chin was put to evaporate until it was nearly solid. It was then 
poured into a paper mould, in which it ^olidifie<L Of tho produce 
so obtaiiHMl 1 have tho honour to submit snnples according to tho 
■subjoined list. 

The Oudh wood No. I. is the poorer quality, from which the Oudh 
local kattah maker** declared tliey were unahlo to make kattah or 
impure catechin, I ohtaine<l o'7 p<»r cimt. of dry pressed catechin 
(the pure.st kattah), ainl 12 per cent, of pure hard catechu tannin. 

Tho 30 lbs. of Oudh wooil No. II. were sent by tho Forest 
nepartment eviilently by a mistake. In-teud of being the rich 
kind of wood with n large p<*rctmtage of eateidnn. and recognized 
by white spots, they were a poor kind of wood, in which I could 
recognize hut the merest trace of white spot". When boiling this 
wood I also u.S 4 vl an iron vessel, w hich I tlioiight was not dangerous, 
heeause it had been newly tinned, hut tho tinning Nvas insufficient, 
and iron rust got into tlie li(|uid. Iron is sueh a great enemy in 
the nmnuCacture of catechin that iron vessels, whether tinned or 
galvanized, will have to he absolutely avoidcil. In eonsequenc© of 
this mishap with tho iron, tho supposed woml No. II. yielded mo 
^'nly 2 por cent, of catechin, besides 1 1 per cent, of catechu tannin, 
of both of which I have the honour to submit samples. According 
to iny former trials on a small scale, good wowl No. II. might have 
yielded mo 9 [>or cent, of cutocliiii and 15 per cent, of tuuniii. 



456 


RKPOBT OB TBB TIBLD OF OATBOBIB| BTO. 


No serious mishap, however, took place with the 50 lbs* of wood 
No. I., and it was of chief importance to prove the usefalness of 
this wood No. I. for catecbin mannfactare, because the local makers 
refuse to nse the wood, although it grows with the other in the 
same forests, and is of the same species, Acacia Catechu. 

1 have now the honour to propose an improved method of mak- 
ing catechin and tannin in the North-West Provinces. 

Whilst, according to the reports, the local kattah makers cut into 
the heart-wood of the trees, and leave those trees standing injured 
and unused which have no white spots, it will be in the interest of 
the Forest Department if both trees No. I. and No. II. are used 
np at the same time for the same purpose. 

The smaller yield of catechin from the trees No. I. will l>e com- 
pensated for by the manufacture of tannin for the European market. 
This catechu tannin will fetch its price there as a catechu of supe- 
rior, uniform, and always trustworthy quality. From the wood No. 
II, the improved method w'ilUalso utilize a large quantity of tan- 
nin or pure catechu, which has hitherto Wn wasted. The people 
pour their mixture of tannin solution and catechin upon sand, 
when the catechin remains and is dried into cakes, whilst the tannin 
soaks away into the sand. 

The catechin itself is also very impure. Taking the whole pieces 
of 6 tbs. of kattah, softening lliem with cold water, an<l putting 
them through the filter pres^, I obtained f>y per cent, of air-dry 
catechin cakes, 25 per cent, of tannin in solution, and Ki per cent, 
of sand. For the imperfect and wasteful method of filtering through 
sand, it is prop^ised to substitute the filter press. The filter press 
is now univer->ally introduced for separating solid matter from li- 
quids, and it is of special utility in the manufacture of catechin. 
The separation of catechin from the strong tannin solution by 
ordinary filtration is very difiicult, and dilution causes loss of cate- 
chin, because the latter, on standing withw^ater, becomes converte<l 
into a soluble substance. The filter press, which effects the separa- 
tion of the catechin rapidly, is therefore quite indispensable. Its 
application alone will give quite a new start to the process of cate- 
chin extraction. 

But the cutting up of the woo<l !)y machinery will also afford a 
great advantage over the present method of cutting it into coarse 
chips by hand. If we add for eurtlien pots large copp<T vessels 
for boiling the thin shavings of the wood and for concentrating the 
liquid, wo have all that is requited fur the economical production 
of catechin on a largo scale. 

The final desiccation of the tannin solution, from which the cate- 
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dun has been separated, woald also be a difficult process if done in 
the ordinary way. It. would require many hours of stirrinfi^, be- 
cause the hot thick liquid forms skin on exposure to air, and it is 
only constant tearing of the skin which renders evaporation possi- 
ble. For this part of the process it is tlierefore advisable that 
vacunm pans bo used. By their means the evaporation wil^be 
accelerated, and the injury done to the tannin by the boiling will be 
reduced to a minimum. 

The complete apparatus for the improved process does not cost 
much. Mr. J. Gyikctta, an export lor dye and tannin extraction, 
has given me the following figures : — 

A manufactory for extracting 10 tons of wood daily consists of— 

2 steam boilers, each of 1,000 square feet £ 

hcatiog surface, ... ... ... 1,000 

Setting up and chimney, ... ... 250 

1 steam engine of about 100 Il.-P. (or a 

turbine if there is water-power), ... 000 

2 wood-cutting machines, ... ... 200 

6 copper ressols for extraction, ... ... 450 

2 copper vacuum pans, each ‘with 500 square 

feet beating surface, ... ... COO 

1 air pump for the vacuum pans, ... ... 250 

1 filler pump of 100 square feet surface, ... 200 

Itcsorvoirs, ... ... ... 50 

Total, ... £3,600 

This sum intended for Europe, and equals about Us. 50,000 
in Indian coin. No provi.^ion is made for >heds, houses, wells, &c., 
and there will Is* the co.^'t of tran^port tt) India, and to the site 
in ,tho North- We^t Provinces. Many spare parts of machinery 
will also Ihi required, to avoid delay in repairs. But all this and 
ev«*ry possible expenditure, inchuiing the deputation of an expert 
for two years, will he more than met, if wo assume a total cost of 
oiu' lakh of rujH'es. 

A factory, costing one lakh of rupees will in 200 working days . 
per year pnxluec al>out H,5(K) nmnnds of catechin, and 7,500 maunds 
of hinnin dye. The value of the former in India will l>e at least 
Its, 1,10,000, considering its great purity, and the value of the latter 
in India for export to Europe will be alwut lls. 1)0,000. The total 
value of produce per year will be about Its. 2,00,000. The annual 
produce of the factoty will therefore bo worth twice the original 
cost of the factory. 
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The conditions are therefore very favourable, and there is little 
doubt that private enterprise would readily step in if the cose was 
made known, and it would be easy to overcome all competition and 
to obtain the monopoly for the manufacture. 

Catechin or kattah is, however, an article of every-day use in 
aliAost every household in India, and there are reasons why it 
would be better that the Government of India should obtain this 
monopoly. Moreover, the Government are either in possession of 
the Acacia Catechu forests, or else they have the control over the 
production and supply of the wood ; it is therefore quite suitable 
that the Government should undertake the work. 

I would he obH|Ted if you would be so kind and permit my com- 
ing to London before my return to India, that I may j>ersonaIIy 
report on the subject, and, if you advis(‘, communicate with consu- 
mers of catechu and manufactures of dycwood extracts in England 
for the purpose of proving still further the advisability of the pro- 
posed work. 

I have the honour also to enclose the account of my -expendi- 
ture from 5th March last. It amounts to 275 marks 78 pfennige, 
which equals il3 ih, at to-day’s rate of exchange. 

List of Sample** sent on the tUh of August by post via Hamburg 
to the Under Secretary of State. 

Wood of Arana Catechu^ No. I., one piece. 

Wood of Acacia Catechu^ No. II., one piece. 

GrammcM. 


Indian kattah, ... ... ... ... 125 

Indian kattah, takco through the filter press, ... GOO 

Catcchin from No. I. wood, ... ... ... 500 

Catccliin from No. If. wood, ... ... ... 290 

Tannin from No. I. wood, ... ... 770 

Tannin from No. II. wood, ... ... ... 350 


Total weight of kattah, catcchin, laniiiD, 2,G95 


The whole was reported in the customs sheet as 3 kilograronies 
catechu. * 

Cannstatt, Wurtemburg, 

11th Awjunt^ 1890. IL Wartii. 
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STATEMENT OF AVEllAOE SELLING RATES FOR 
TIMBER AND BAMBOOS FOR THE QUARTER * 
ENDING 30tu SEITEMBER, 1890. 

At Mbkbct. 


8AI 10' toTfl (poles), per score from 
HA\ karis, 12' x 5" x 4" „ „ 

tiil bed-posts, 7' x2|''x2^'* ,, „ 

Bamboos of O' to 10', per lUO score, ,, 
At CAWMTOhB. 


84l 10' tors (poles), per score from 
8ain karis, 12' X 5" x 4*^ „ „ 

H41 bod-posU, r X 24* X „ 

Bamboos of 9' to 10', per 100 score ,, 

At UrLANOSDAIlK. 

841 10' tors (poles), [>er score t/oin 
841, sain, &c., karts, 1 
12' X S'* X 4'*, f »» 

841 bed-posts, 7' X 2 J" X 2 „ „ 

Bamboos of 9' to 10', per 100 score „ 

At Pilibhit. 
8al 10' tors (poles), per score from 
841 karis, 12' X x 4’ „ „ 

841 beil- posts, 7'x24''x2J'' ,, ,, 

Bamboos of 9' to 10 , per UK) score „ 

At Bahbillv. 
841 10' tors (poles), per score from 
HSl kariK, 12' X S’ X 4' „ „ | 

Bain karis, 12' x 5^ X 4* „ „ 

841 bed-posts, 7' X 24* X 24" „ „ 

Bamboos of 9' to 10 , per 100 score „ 

At Moradabad. 


841 10* tors (poles), per score from 
Hal, aain, 4:c., karis, I 
ly X 5" X 4\ J ” 

841 bed-posts, 7' X2rx2|^ „ 
Bamboos of 9' to 10', per lUO score „ 


RS. 

A. 

p. 


R8. 

A. 

r. 

10 

0 

0 

to 

20 

0 

0 

25 

0 

0 

}) 

40 

0 

0 

7 

8 

0 

II 

12 

10 

0 

25 

0 

0 

II 

80 

0 

0 

r> 

0 

0 

to 

7 

0 

0 

12 

0 

0 

>1 

14 

0 

0 

4 

0 

0 

II 

5 

0 

0 

35 

0 

0 

II 

50 

0 

0 

0 

0 

0 

to 

0 

0 

0 

0 

0 

) 

II 

0 

0 

0 

0 

0 

0 

11 

0 

0 

0 

55 

0 

0 

II 

60 

0 

0 

40 

0 

0 

to 

70 

0 

0 

30 

(» 

0 

II 

40 

0 

0 

5 

0 

0 

II 

G 

4 

0 

CO 

0 

0 

„100 

0 

0 

5 

0 

0 

to 

10 

0 

0 

50 

0 

0 

It 

60 

0 

0 

25 

0 

0 

)l 

85 

0 

0 

25 

0 

0 

II 

40 

0 

0 

10 

0 

0 

II 

15 

0 

0 

60 

0 

0 

,.137 

8 

0 

20 

0 

0 

to 

22 

8 

0 

50 

0 

0 

If 

60 

0 

0 

12 

8 

0 

II 

15 

0 

0 

50 

0 

0 

„150 

0 

0 


8, Eardley-Wilmot, 

Offy, Cinuervator oj Foreits, Central CireU, 
A.- W. P. and Oudh* 
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Fokestrt in the Colonies and in India. 

{Continued from page 372)^ 

Thr planting up of a few hundred acres per annum is all very 
well, but it does not constitute forest conservancy on a scale in duo 
proportion to the extent of the Colony, especially ns many of the 
exotic trees which have been planted are not likely to prove useful 
as timber trees. The principal part of the C/onsorvator’s energy 
should be directed towards the selection and demarcation of fur- 
ther and more extensive forest reserves suitably di.stribiited over the 
Colony, such reserves amounting ultimately to an area sufficient to 
meet the requiiements of the Colony. In some parts of th<* (Colony 
it is probably too late to carry out thi^ policy, while in others 
numerous areas are as yet unoccupied. Here the selection of 
reserves shouKl precede the advance of colonisation. Once the tide 
of occupation has fully entered a district, the setting aside for for- 
est purposes of suitable blocks becomes moro difficult every day. 

On the whole, then, tlio action so far taken in South Australia 
seems far below what, the necc^sities of the (’olony demand. 

The Conservator, Mr. -Brown, mentions in his last report that in 
some of the State forests large numbers of seedlings of thtJ indi- 
genous species had sprung up, in consequence of their having been 
protected against grazing for three years, and ho urges that similar 
protection should he afforded on a more extended scale, until the 
young trees arc of a size to render them safe against injury by 
stock ; hut he also adds tlint his endeavours in this direction have, 
so far, been unsuccessful, as ho has not l>een able to induce the 
Government to take his views on the subject 

The financial results of tlie, so far, limited operations, in South 
Australia are satisfactory, and there is no reason to believe that 
more extended operations will bo foI]ow(sl by a less favourable 
balance sheet of the Forest Department. At any rate, any outlay 
in this res[)ect can only be infinitesinml when compared with the 
increasing sums which the Colony will have to send out of the 
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Country every year if it neglects to establish a sufficient area of 
permanent forest eshitos without loss of time, and to manage them 
on economic principles. 

(b). New South Wales. 

The forest law forms Part VI. of Act XVI il. of 1884— « An Act 
to regulate the Alienation, (Occupation, and Manageniont of Crown 
lisnds, and for other jmrpohcs.” 

It provides : — 

(1) . The ( joveriioi may proclaim any areas of CVown lands to 
bo “ State forests,” or rese»\r from saU‘ any such areas as “timber 
reserves.” 

(2) . State foro<5ts may he <liviih*d into hloek*! : until so sub- 
divided, all existing for(**«t and timber re^'orvo'* mav b<‘ re**erved 
from sabs h*a*<e, or olluTwise, a** the Minister may think proper. 

(3) . The Governor may dedieate or re<»'r\e any State forest, or 
any portion thereof, for a siK'eified period for the conservation of 
timber, and sueh forest shall not, during the term of reservation, 
bo open to timber or other li<‘en<‘es or permits. 

( i). The Governor may frame regulations for the issue of 
licenses or rights to cut and remove timber on State forests or 
timbi»r reserves, or to remove any other ]>r()duce. 

Section 183 of tlie same Act prescribi*> penalties for offences 
against the various provisions of the Act : — 

For • first ofTenre, a penalty not exceeding £5, 

,, second ,, „ „ £UK 

„ third or subsequent ,, £20. 

In aeconlance with these provisions an area of 5,053,831 acres, 
<‘qvial 8,830 s(}nur<« miles, had lu'cn d<*clared State forests and tim- 
ber reserves in 1887. 

It is evident that there is not the character of permanency about 
tliese arrangements, luvauM' the law provbles for the division of 
tile State forests into hhx’ks, which may he sold or leased after- 
wards. Areas res<»rved under sueh conditions do not partake of 
the churueter of piTinanent forest estates ? hence an amendment of 
the law seems highly desirable. 

I understand that ahoul 10 |»er cent, of tlie area of the (\>lony 
may classed as forests. These areas are saiil to he situated prin- 
t'lpally on the eastern slopes of the hill ranges running more or 
less north and south, at some distance from the east coast ot New 
^^onih Wales. 1 am not in a position to indicate the distribution 

3 N 
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of tbe existing reserves. They amount to not quite 3 per cent, of 
the total area. It seems desirable that the Government should, 
as speedily as possible, decide 'what portion can be permanently 
maintained as forest estates, and then proceed to constitute further 
permanent State forests in suitable localities, so as to secure a 
sufficient percentage of the total area being permanently maintained 
under wood. 

•New South Wales has the advantage of extensive coal deposits, 
so that localities within reasonable distance of water or railway 
carriage can be supplied w^ith coal fuel. Ljirge areas, however, can- 
not be so reached, and those mast rely on locally -grown \\ot>d fuel, 
while extensive quantities of timber will always be wanttsl; so that 
the maintenance of forests is of con‘»iderahIe iinporfunee, apart 
from the fact that they may he wante<l for climatic and other rea- 
sons. In the latter respect 1 may here mention that in New 8(»uth 
Wales the clearing of the ctitchiiient hasiris of ri\ers is sahl to 
have been followed by a more continuoii'' flov' of water in the 
•itreams lower down. This i^ diam<‘trica)ly ()pj>OH4sl t(» the experi- 
ence gained in other parts of the >vurld, and I confess that I am 
somewhat sceptical in regard to tli<“*e .Ntat<*nient^ ; at any rate, tlie 
phenomenon ro^juires lurtlnT careful in\ l•*tigalion hefor<‘ it is 
tinally acce[)tf‘d as correct. Po>^ihly the tramp of the i jittle alottg 
the wat< r channels may gradually have hardened tlieir bottoms, 
that a smaller percentage of the water souks into the ground and 
disappears. 

(r). ViCTOUlA, 

Victoria is, in many res|KH'ts, tb^ most instrnctive c>f the Austra- 
lian Colonies a.s regard^ forest (lolicy. It is situated Iwdwwn the 
34th and 31Kh degree*^ <;f southemiutitude. Although it apjxMirs to 
occupy only a comparatively Hinjpl corner of the continent, its area, 
87,t^si **quare miie-s, is really ahgut equal to that of Kngland and 
Scotland. It is divided into twb fmrts by a range of mountain*^ 
called the Main Divide, which runs fromea^t to went, nearly through 
its whole length; the southern p.iTt com[>riH6s a somewhat sinaller 
area than the northern. The elevation of the Main Divide reaches 
over f>,0(K) feet in the eastern, hut liarely 3,(X)0 in the western part, 
the average edevation liaving l>eeii estimated at 3,(H)0 feet. Various 
spurs run from this centre chain to the north and .south, dividing 
tbe country into a series of drainage hasins. The rivers on the 
Ho»ith of the Main Divide find their way, after coniparttively short 
courses, into the Southern Ocean. Those in the north join the 
Hurray Biver, with the exception of some in the north-western part 
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of the Colony, which lose themselves in lakes and swamps, the 
overflow from which is absorbed by the porous soil of low tracts. 

The rainfall of the Colony, being governed by its physical con- 
figuration, is estimated to amount to about 40 inches on the moun- 
tains and high tablelands, and at from 25 to 40 inches, according 
to circumstances, in the southern half of the country situated between 
the sea and the Main Divide. On the north side of the Main Divide 
the rainfall is suiallcT, being estimated at about 20 inches in the 
valley of the Murray, and going down to about 10 inches in the 
north-western jmrt of the ( ’olony. 

The teiiij>erature differs considerably with situation and rainfall. 
While the higher hills have a perfectly temperate climate, the 
lower lands are more or less sub-tropical ^\ith a mild winter. 
(.Iccasioiially northern winds occur, which are cold in winter and 
dry and hot in summer. The Victorians are fond of claiming for 
their country “ the finest climate in the world.'’ 

Bari»n Fonlinand von Mueller, k.< .m.c;., the celebrated bofa- 
nist, who has Iw'en at work in Australia >iuce 1M7, mentions a seri'^s 
of distinct climatic region'* in Victoria, of which 1 may mention 
the following three; — * 

(1) , The aliiio«*t fro^tle**-* tracts with a considerable rainfall, 
such as the low land*^ along the eastern and ‘southern coasts, fit for 
-uMropieal plants, 

(2) . Tlie dry regions, with a small and precarious rainfall and 
great sunmier lieat, such as the north-w’estern districts, fit for plants 
l)elongiug to arid zone*'. 

(d). The upiuncl region, with snowy wintor**, such a.s the sul)- 
Alpine tract**, fit for plants of cold zone**. 

Before jiroct'ediiig to indi<‘ato the forest policy of Victoria, it 
will he useful to mention a few i«tati'*fical ilata referring to that 
Colony. Victoria had in 18tS8 a population amounting to 1,01)0, 
]K*ople, which is equal to 13 inhabitants }>er square mile. There 
were ulso~ 

Acres. 


Ilonies, ... ... ... = 823,116 

Horned cattle, ... ... = 1,870,660 

Sheep, ... ... = 10,818,575 

Liypd under cultivation , ... ... 2,576,405 

These data show that a high percentage of the total area must 
Ikj put to profitable use, especially for gnizing. Al)OUt 40 per cent, 
ef the area has been alienated, leaving about 60 per cent, at the 
disposal of Government. 

There ia abundant evidence available to show that the pro- 



464 MOTMy QOftRIBS AMD BXTHAOTM. 

servation of a portion of the area under forest is considered essential 
for its indirect effects, but want of space prevents my going into 
the details of the case. At any rate, there can be no doubt that 
timber and other produce is wanted in enormous ([uaiitities, which 
for years past could not all be supplied from the forests of the 
Colony. The average annual imports of timber amounted during 
the years 1884-88 to £968,946. 

I have experienced considerable difficulty in getting a precise 
idea of the present distribution of the forests. As far as I could 
ascertain, the principal wooded areas are situated in the eastern 
half of the Colony und.in the hill ranges near (’ape Otway. The 
western half is more thinly timbered, and in the north-west an 
area of some 10,000,000 acres is covered with iiiallee scrub, con- 
sisting of dwarf cuculypt>, \^bicli reach a height of about 12 
feet. 

The principal constituents of the timber forests are «oniD forty 
species of eucalyptus, of which ele\en are mentioned as specially 
useful. In adilition there are a con*'iderahle nuitilicr of acacia 
s[)ecies, of which the B bit* k wood tree (Jecino Melanoxt/lon ) nnd the 
tan wattle (Aracid derurrens) are the most important. 

I am not in a |M)sition to shite what the area now under forest 
amounts to. Sp<*cml incpiiries >%ere made in this re'-pet*t l>etweeu 
the years 1874 and 1878 at the re<jUest of H<‘r Majesty’s Seeretary 
of State for the < olonies. The replies to ilii^ recpiest were brought 
together in a digest prepari*d by Mr. Julian C. Rogers, Secretary 
to the Institute of Surve\ors. From thi*' digest it ap{Mfars that 
about 40,000 s<iuare miles were under wood in, say, 1877), which is 
equal to 4t» per cent, of the total area. This estimate, it appears, 
included the area coverc<l with Hmall eu<^ulypta and all the riiallee 
scrub, which together constitute a!ino*«t oiu^half of the area htated 
to he under wood. Un<ler these circumstances, the returns were 
of some value as regards supply of firewood, hut less so in respect 
of that of timber. 

The same returns gave u most melancholy account of the manner 
in which the forests were treated fifteen years ago. They say : — 

The amount of limber is diminishing owing to clcMirings for 
settlement, ordinal*}^ home consumption, and hush fires. . . . 

As early as 1868 attention was called by a specially appointed 
Board to the wastefulness and improvidence of the prevailing sys- 
tem. Only the prime parts of trees wore utilised. Immense 
numbers of standing trees were killed owing to the practice of 
stripping from them large sheets of bark to coveri {>erliaps, a mere 
temporary hut. The (Jommitteo called attention to the growing 
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scarcity of timber for props for mining purposes and the necessity 
of measures to secure a permanent supply. The (Committee also 
recommended the planting of suitable pine trees in the forests, and 
expressed a belief that within a short period the native supply 
would supersede the necessity for importing that timber for which 
at present they are wholly defiendent upon other countries or 
C olonies. They recoiniiieiided the abolition of tln^ existing, and 
the introduction of a new, licensing system iu the State forest 
reserves. 

‘‘In 1872 the llo 3 "al (Jonimi^'^itm on Foreign Indu*'trie8 and 
Forests shite that urgent action in reference to this subject is 
iictMliHl hecoines daily more evident. The threatened scarcity of 
timber in the gold-mining distriets e>peeiully is referred to in terms 
of undisguised alarm, and the signatorie-j recommend the early 
appointment of a (’entral Forot Hoard, the establishment of State 
nurseries, the distribution of setalling to selectors, and the planting 
of reserves denuded of indigenotiH ti!nb4‘r/* .... 

Thus, then, "tood matters, -»ay fifteen y(‘ar^ agt». The Go'terii- 
ment of Victoria had full warning ui what was going on in the 
forests, and it will he easily uinh r'‘tood that it felt the desire to 
meet the existing eNil. Let us see with what sux eess. 

In 187d an Act was parsed, called “The State Forest Act,” 
which was to reml wiili Jind construed as part of the Land Act, 

This Act provided — 

(1) , Foiathe a(»pointineut of lajcal Forest Hoards, wliich were 
to have the cure of reset s es and other I'rowu lands that might be 
assigned to them by the ItoMTiior in ( ouncil. 

(2) . For the u])]>uintinent of Fore^le^^ by the IjocuI Forest 
Hoards, with the uppro\a! of the Minister, such Foresters to have 
the power of f’rowii land bailitf''. 

(d). For the promulgation by the (fovernor in Council of re- 
gulations prescribing the duties of the Local Forest Hoards. 

This Act had evidently fur its object to entrust local hoards in 
various parts of the country with the nuinagement of the areas 
W'hich might be set aside for forest purposes from time to time. I 
am inforiiKMl that it was never really pul into force, though it is 
said not to have Imhui repealed. 

In 1884 a new Ijand Act was passed, which provides, amongst 
others, for the following matters : — 

(1 ) . The formation of State forests. 

(2) , The formation of timber reserves. 

(3) . The management of both. 
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(4). The management and disposal of timber and other forest 
produce on the unalienated Crown lands not included in the State 
forests and timber reserves. 

Under this Act the State forests can only be alienated with the 
consent of the Governor in Council. The timber reserves shall 
not be alienated in the first instance^ but as the several parts be- 
come denuded of timber they may be added to the pastoral or 
agricultural lands — in other words, thrown open to selection. The 
timber reserves are, therefore, only temporary reserves. 

The forests generally are worked under the license system, regu- 
lated by rules made under the Act. There are licenses for felling, 
splitting, clearing and<*rgrowth, the erection of saw mills, grazing, 
removal of wattle bark, ^c. h'or each of these lieennes certain 
fees are paid. 

Penalties are provided for hreachcis of the law or any regula- 
tions issued under it. A> far a*' I am aware, no rights hy private 
persons are recognised in the CVowri lands ; hence the Actdo«»s not 
provide how siieh rights are (o be dealt with. 

On the whole, I think the existing law, if applicnl in a proper 
spirit, would enable the G<ivernnient of the Colony to deal efficient- 
ly with the fore^t^ ; and the question w’hi(*h now interests ns is 
whether, and in how far, effect has l)eeii given to the poli(*y which 
is indicated in the Act. To answer that que‘»tion thoroughly it 
would lie ne(‘essary to inquire into the matter on the spot. This 
being* out of the question, 1 inu**t fall liack upon the report of an 
expert, Mr. F. D’A. Vincent, which he wrote and submitted to tin; 
Governor of the (’olony after a vi^it of some months to Victoria in 
1887. Mr, Vincent is a trained Forest Officer of known uhility, 
who has 'jcrved in the Indian Forest Department since 1H7.H, He 
gives the following description of forest management as existing 
in 1887 

The ar(?as of State forests and timber reserves stood as follows 
in 1887 

Acreii. 

State foreslB, ... ... ... 664,710 

Timber reflcrves, ... ... ... 690,782 

Total, ••• 1,855,442 

eqnal to 2,118 square miles, or about 2 per cent of the area of the 
Colony. The timlior reserves, or one*baIf of this area, are only 
temporarily reserved, so that the more permanent State forests 
occupy only 1 per cent, of the area of ilie (''olony. It also appears 
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that changes have, from time to time, been made in the State for- 
ests, some areas having been given up and others gazetted instead. 
This detracts considerably troin the character of permanency. 

Some plantations have also l)een made, the total area being under 
2,000 acres ; they are planted with wattles, blue gums, and a variety 
of exotic trees. 

Mr. Vincent visited a number of tbo 8tat<j fore^^ts, timber re- 
serves, and other forest lands, and he draws a rather gloomy pic- 
ture of their condition. Thi*^ is what he says, for instance, about 

the Woinlmt and Hullarook forest (area acres): 

“ This is said to have been originally a magnificent for< st, chiefly 
of messmate or stringy Iwirk, the timlier being of the very best 
ednss Knoniious quantities ha\e been sent away to Mel- 
bourne, Sandhurst, and Ikillurat Thert were thirty-six. 

saw mills at vviirk in 1^84 The splitters have cut more 

tiinU'r than e\cn the snw-niillers. . . . The good tinihcr is now 
all workt^l t»ut, except in central localities in the southern 
half of the forest. In tlic portion uhich I \i>*ited there are juiy 
sccond-tda^s trees with a certain nutiilH r of higgt^r ones, uhich have 
been h‘ft li»r *«onie fault. There has been little or no reproducti(»n, 
the whole of the young tret‘s ha\«» been burnt, and there are no 
iniddlc-age<l ones coming on tti yield tiiuher some twenty or forty 
years hence. 

•* The undess waste and d»‘'-truetion that has been going on in 
thi^ forest for the past thirty years defies all description. The 
saw-inill fellers and the splitter^ laue been allowed to go in and 
cut wlnm and what they chose. Generally the fellers took one 
log out of each tree, leaving the rest, v\hieh, although not quite so 
good as the butt end log, still consisted of tirst-elass timber. The 
splitters, as often as iu»t, left trees to rot where they had fallen, 
without even taking out oin* log, on finding that the wood did not 
^plit well. P3ven if they did split, at least ihret'-tifths of the 
timber in the tree^ was wasted. Suhset|uontly, when the wood 
thus left on the ground was fired, n fierce blaze occurred, which 
killetl or rentlere*! U‘<eless ulmo'^t ns ninny trees as had be<m 

felleil The scletdion of the State forests has not been well 

uiado here, for some of the best forests have been h‘ft outside, and 
inferior growth taken uji for the reserve,'" 

Similar accounts are given of many other forests, though the 
waste may not bo so great in every case as that said to have taken 
place in the Wombat and Ihillarook forest, 

Mr, Vincent remarks on the muiiagemeiit generally in the follow^ 
big terms : — 
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From what I have said aboye, it will be understood that I am 
very unfavourably impressed with the present state of the forests* 
Wherever I went they told me the same story of neglect and 
waste, and 1 feel sure that no one could help arriving at any con- 
clusion but that mismanagement has been rampant everywhere 
and disastrous in its effect. In newly-settled countries, which are 
largely covered with forests, one often finds great extravagance 
and waste. But as it has long been known that the area of good 
forest in the Colony was limited, and that supplies of timber were 
running short, I am surprised that some ofibctual measures have 
not been taken to prevent further waste. The present arrange- 
ments are quite puerile, and so ill-conceived that they can scarcely 
be seriously discu*»«»ed. The boundaries of the State forests and 
timber reserves have been selected with little regard for the real 
requirements of the case. Little care, so far as my inquiries go, 
has been taken to ‘select State fon'stn or timber re8er\es the 
best fore&t, and that most conveniently situated for export. There 
are numerous instances of the lM»-<t fore**ts being given u]> to 
settlers, or kept as Crown land for ‘splitter" to work in ... . The 
terms on which lioen-'Cs are issued are cbirfly to blame for the 

waste and de-^truotion which ha\e go»ie on everywhere In 

Victoria the licenst^-holder ha> \irtuall} the right to cut us many 
trees as he chooses, to remove them or abandon them .... Little 
restriction is *'how'n in the niiinber of licmisi**^ ishueii. The saw- 
mill licenses are i^’^ued freely by tlie S« cret.'iry of Agriculture, 
provided the proposed siU* of the mill is not too close to that of 
another man, and work is allowc^d to go on all over the forest, as 
if the sole object of 0<>verninent was to get rid of all the wood as 
rapidly as possible, and there was no such thing as a future . . . . 
Another reason for the complete disorganisation which exists 
appears to come from forest o(>erution3 not being dire<^ted by a 
trained Forest OfiicfT. There is no superior offic^^r to visit the 
different fon*sts periodically, to organise the work, iiiul to submit 

annual progress reports to Parliament The Se<*retary for 

Agriculture, handicapped as In* ha.s been by want of exp<Tienco in 
forest work, ha« done some gmxl. Unfortunately, his other work 
has denicil him the advantage of going round on frequent tours of 
inspection, and ho has thus )K*en unable to go into the* practical 
f<ir#*st w'ork wdth bis aubordinatos. The aWnce of an ins|M»cting 
officer has been very unfortunate for the foresters, who, when 
appointed, had no previons expf‘rience. They have hatl to work for 
years withont advice or assislonco.” 

Aft regards the future supply of timlier, Mr. Vincent says 
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** It appears likely that Gippsland will «oon be the only large source 
of supply. This being the ca^e, the future can onl> be regarded 
with concern, oven if the demand for timber in the future is to be 
no greater than at present. As, however, a large increase in the 
consumption may be wifely anticipated, taking into account the 
natural increase in {lopiilation, the present rapid extension of 
quartz mining, on<l the <lecrease of timber on private lands, 
there is likely to be a great s^roih’ of timl>er in the next ten or 
fifteen 3^ear8. Already the mining comnmnity complain of the 
great increase in the price of fl^ev^o<Ml and timber and the neglect 
which tho largo areas of (Vown lands in the vicinity of the mines 
receive. On some mines firewood co-ts now 30 to 40 per cen,t. 
more than it did five 3<*ars ago, and there is a universal complaint 
that the tiinWr now supplied tor props, latb^, Ac., is very inferior 
and immature,’' 

Mr, V iucent then suni> up as follow^ : — ^‘Tlie immediate can?o> 
of this are the had li<*en‘ 5 e ‘*3'stem, the ill-arranged clnosification 
of State forests, timber re'»er\e<, and (V^)^^n l.imU, the absence of 
professional foresU'rs to direct opiTations, and the neglect to 
resi^rve the best natural finest s. The oflicials in charge of tho 
forests have often prote-^ted against the present license system, 
explaining that tho forc'^ts are knng rapidly ruined. Tliey explain 
that they cannot protect the forests from theft, and yet no change 
IS made. Why ? Bt*cjiusc Parliamentary influence is brought to 
bear by the saw-mill owners and h\ the splitters, who are deter- 
mined that no change shall he made in the present arrangements. 
Both these cla'^ses are pov^erfiil, the splitters especially. When 
an attempt is made hy the foresters or the Swretiry of Agriculture 
to do justice to the forests ailH to protect them, the persons affected 
organise deputations, questions are asked in Parliament, and con- 
cession after eonce**sion is made. There is little hope of tho forests 
ever receiving pro[»er treatment until the forest question is made a 
national one, and removed from the arena of parly polities. Tho 
<lecision a» to the future ro'^ts entindy’ with the country. Tho 
question is : Are the elt*ctors prepared to allow tho saw-millers and 
^fditters to devastate the remaining forests, robbing them and their 
eliildreii of their sufiply of timber and firewood, and risking some of 
the climatic changes which are traceable to the destruction of forests ? 
Are they pre|Mireil to sacrifice a source of large and increasing reve- 
nue to the demands of a limited clasi» ? It seoiii*' to me that sensible 
men can give only one answer, and that tho country) when it learns 
the exact state of affairs, will autliorino (he Go>ernment to settle tho 
question once and for ail on a proper basi"/’ 
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Here, then, is a heavy indictment. 1 have no reason to assume 
that Mr. Vincent has overdrawn his picture ; but even if only 
half, of what he says were to represent the actual state of affairs, 
the Victorians would have good cause to bestir themselves. There 
seems to be no doubt that, in spite of several forest laws passed 
since 1875, matters had not improved in 1887 ; tho laws seem 
to have remained practically dead letters, whilst tho destruction 
of the forests went on as merrily as before. In permitting this, 
the Colony of Victoria is not only destroying the timber supply 
of the future iil favour of a limited number of present inhabitants, 
who make personal jproBt out of them, but it squanders also a 
source of revenue which, under proper treatment, would have 
increased, and ultimately forme<l an important ite)n in the annual 
budget. The annual imports have already rinen to a “^um of about 
one million pounds, which has been chiefly ex]:)ended on light 
woods, in which the Colony is at present deficient. But >Yhat will 
the imports amount to when the bard woods bithorto derived from 
the natural forests have come to an end ? And liow are mining 
operations then to be carried on ? Those questions should not bo 
lightly treated. 

I have endeavoured to ascertain what has been done since 1887, 
but 1 have not succeeded in thin. Tho Agent-Cteneral for Victoria, 
whom I addressed on the subject, has informed me ** that u]>on 
searching the records of his oflico it is found that they do not con- 
tain any papers relating to forest law and administration in tho 
Colony, nor does it appear that any new laws on the subject have 
been passed within the last year or two.” Nor have I l)een more 
fortunate in the Colonial Oftiee or the Royal t^doninl Institute, 
whose librarians have searched their records in vain. * 

From other quarters I hear that the Government of Victoria 
has now decided to procee<l on the lines hitherto followetl in South 
Australia, namely, to plant certain areas, anS, 1 presume, to lei 
the saw millers and Pfditters complete the work of destruction in 
the natural forests. Planting a few acres a year is all very well, 
hut it will never make up for the destruction of the natural forests. 
Id order to replace tho latter, Victoria would have to plant at least 
100,000 acres every year, and this if is not likely to do. 

B The only enectoiefit dteoovered wm an Act relating to Crown landa per- 
manently referred from aale and veated in Irufteea, 1889, which proridea for 
the iff ae of regutationf by f ach tmateea. arranging for the care, proiecison, and 
manegemeni of the landa vested in them, and the collection of tolls, entranoe 
fees, or other charges for entering upon such lands. Tlitf Aei ikjght be ooneimed 
to apply to forest estates. 
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If I niEy vonttire to offer the Colony of Victoria any adTice^ 1 
should suggest their coining, without delay, to a definite conclusion 
whether they desire to save their natural forests or not. If the 
latter, there is nothing more to be said ; if the former, the first 
thing to be done is to secure the services of a fully competent 
forest export, a man like tho^^e who introduced systematic forestry 
into India. The Victorian Government could, I have no doubt, 
obtain such a man from India, who^e services might, in the first 
instance, he secured for a limited period, say five years. The 
forest expert, if .securtHl, should then be diroctcil to go round the 
Colony, see for himself, and then propose what in his opinion 
ooght to be done. If necessary, the present forest law might be 
amended, but this should be postponed until the Government has 
hud the benefit of the advice of a real forest expert. After all, the 
passing of fine laws is not such a difficult thing. What is of much 
greater importance is a deteniiinatiou to carry the law into effect 
when once [Missed. 1 believe that even w ith the present law a great 
amount of good could Ix' done if the Goverument of Victoria were 
determined to apply it in a sound, sensible manner. 

Under any circumstances, the Governim jit of Victoria should not 
full a victim of the didusiun that the format ion of some limited 
plantation will make up for the loss of the natural forests. The 
all-irnporhint step to he taken is to gay'*tto and demarcate on the 
tfround ii suffioiont area of reserved State forests, and to provide 
for tludr systematic management according to the approved rules of 
hcieiititlc forestry, and, in addition, to take what measures are desir- 
able and [iracticable for the [>rott*ction of the fore>t growth on the 
Crow'n lands which are not included in the reserved State forests. 
1 am not in a position to say what the ultimate urea of the latter 
sliouki be ; that can only he decide<l after inquiry on the spot. 

The following short abstract indicates what set iiis to he required 
at present ; — 

(1) . Engagement of n thoroughly competent forest expert to 
Ix) the head of the Victorian Foro'-t Dejmrtinent. 

(2) . Selection, demarcation, and legal tormation of a sufficient 
area of reserved State forests, suitably distributed over the country, 
systematically managed, and efficiently protected. 

(3) . Protection and dis|>osal of forest produce ou Crown lands 
not included in the reserved State forests. 

If the Victorian Government makes up its mind to do this, all 
the details will settle themsidvea easily enough. And I have no 
doubt in my own mind that a siniilur policy is called for iu all the 
other AustralJuu Colonies. 
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As the following Table shows, the greater part of the area is still 
at tlie disposal of the several Ooverninents : — 



Lands alienated permanently 
and conditionally, 

I..and not 

Colony. 

In square 

In per rent. 

alienated, in 

miles. 

of total area. 

s<taaro mllee. 

New Sontb Wales, 

... 65,23G 

21 

245,802 

Victoria, 

... 81,738 

40 

53,151 

QuceuBland, 

... 17,074 

2-6 

651,423 

8onth Australia, 

.. 14,299 

16 

889,891 

Western Australia, 

3,548 

■8 

1,056,462 

Total, 

... 134,890 

4 5 

2,896,279 

Tasmania, 

7.207 

27 

19,008 

New Zealand. 

... 80,948 

30 

73,510 

Grand Total, 

... 173,045 

5 

2,988,797 


Only 5 per cent, of the land ha5t yot been alienated, leaving 95 
per cent, as the property of the Government. Even in Victoria 
60 pt>r cent, of the area is still available for the selection of re- 
served State forest**, and I have no doubt that a sufficient area 
could be 80 set aside without any real difficulty. 

I do not, however, overlook that the sev<‘ral Governments havi 
to contend with difficulties. The Australians are, no doubt, of an 
independent disposition and gifted with great energy*. The re- 
ser\'ation of land for forest purfwses fre<juently rum counter to the 
wishes and interests of individuals, but the Government shouhl 
not shrink from doing its duty to the general community. After 
all, experience has shown repeabslly that a little determiiintion 
judiciously applit^l soon overcoiiu^ such oppo'^ition, and that tijo 
good common iwnse of the community, as a wboh^, soon recosrnises 
and appreciates a sound |)olicy on the part of the Oovernmerjt. 
If there were any scarcity of land, I could understand insur- 
mountable difficulties presenting; themselves fund in that ease the 
Australians might say that it would pay them letter to use their 
land for other purposes, and ii> pay for the nK^essary timber and 
other produce. But such is not the case ; there is ample land for 
all requirements. Probably only one-third of the total area is at 
proaent put to profthiblo umk The gooil old pro\erb, ^*Wher«» 
there is a will there is a way,” holds, no doubt, good in Austral^ 
as elsewhere. Ijot us hope that the determination for judicious 
action may Ikj forthcoiuing liefore tlio remaining natural forests 
have been altogether destroyed. 
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In bringing thw pa[ter to a conclusion, I desire to express my 
regret that it U not more comploto. I started with the idea of 
giving a r^mm4 of Borc^'ntry in all the Colonies, but this, as 
already explained, I had to abandon, at any rate for the present- 
If desired to do so, and my regular work permits, I shall gladly 
deal on a future occasion with some of the otiier large Colonies, 
such as Canada and the Capo. 

In the meantime, I hope that I h ivc succeeded in showing, on 
the one hand, what may be achieved by a fixed determination to 
grapple honestly with the forest Imsiness of a country, and, on the 
other hand, how delusive hall-hearted measures are, especially 
when applied to a business wliich cannot bo saecc'-sful without 
long continued action on fixed lines. 

India-bubbbr lNn!^‘«!TRY OF UreRH BriiMA. — The trade in this 
commodity was first brought to the notice of tlie Local Govern- 
ment so far back as 1H70, and it^ export to the Tiower Provinces 
did not comnienee till It^Td, when the monopoly was leased unaer 
the Burmese King to ('binc'-c firms, who sup-rintended the work. 
The sale then iiveragfMl Irom Its. IKbOiKt to 1,00, (>00, but under the 
present nUjime the uniinal outturn is improving and the industry 
is l>eeoming more important. The fon st-. producing india-rublier 
oeeiipy an exteasite Kachin district north of Mogoung, and stretch- 
ing east across the (’bineso borvler, and the importance of this 
industr}- whs tirftt reporte<l by Mr. M'arrv, of the British (^onsular 
«er\ie6 in China. The Kaebin*- were at first extremely jealous of 
interference with their trees, and althouixh they at first made a 
mi^'hike of o\er-pun<'t tiring them, the} are more careful now’. 
Tre'»s may, even at the present lime, be s^en punctured to the 
tenderest branches, but they do not appear to bo drained to the 
ext<»nt of half their yiedding power. Mogoung is the central town 
of the intlu.stry; fonr-lilihs of the annuil supply is brought in 
there by tin* Kuchins in the employ ot the C'hinese lessees ; the 
remaining ia purclnwd bv the agenU on the spot. The practice is 
lor tho leasecH to make liberal advances to the Kachins to meet 
Ibeir expenses during the eollecting season ; and when the produce 
bronglit in, the refiiml is made by selling the rubber to tho 
manager at half tho market value. The Kachins, as a rule, are 
not very honest in their dealings, ns they generally place stones 
inside the rnbher balls to obtain a lietter weight ; but hotter indiice- 
nients oflTering lately they are bringing in purer rubber to tbo 
tnuckot. It has ulao bt'on found that the travelling agents of the 
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lessees are very dishonest in cheating the producers by decreasing 
the weight as much as 60 per cent., and as the Kacbins have no 
standard weight, these agents benefit considerably. Before the 
British occupation transit of rubber was subject to a tax by the 
chieflains of the different States through which the commodity 
passed, generally 10 per cent. (i>., ten halls were given for every 
100 conveyed), but now things have changed, and an od valorem 
rate of 10 per cent, on the value is charged. The Kacbins are 
very particular as to the rights of extracting the rubber from their 
forests ; and, as an instance of this, some 200 Chinese labourers 
were brought in by the lessees two years back, with the result that 
the Kachins started burning tlie forests and driving out the in- 
truders. The trade is now yearly flourishing, and the revenue 
derived is increasing ; the produce of the past year was 2,834 bags 
more than the previous one. — Indian Engineerituj, 

Rubber Pavements. — Ordinary caoutch(»iic seems very capnblo 
of being applied to an extraordinary variety of purposes. A 
glance at the patent rocurdn would surprise one at the many unoful 
parts this valuable gnm play^. In variou** ( 'ontinentul towriM, wo 
learn, rubber fetreet-pavcment is being intr<»duc<^d with a great 
deal of success. It appears, however, that this application of rub- 
ber is not a novelty in this countr}^ for we are told that Messrs. 
Charles Macintosh & Co., the original patenU‘cs of vulcanised 
india-rubber, .*«up[)liod the Midland Railway (^ompaiiy 13 years ago 
with largo slabs of rubber, which were huM down on the roadway 
underneath tli<* hotel at St. Pancras on the arrival side of the sta- 
tion to prevent the objectionable iicum* and tremor caused by the 
constant heavy vehicular traflir. Thii pavement has iin^wercd so 
admirably that other nlabs were laid down in another roadway at the 
same station, and in 1881, we iiiiderHtand, this example wa'* followed 
by the liondon and North- Western Railway (’’ompany. This rul)- 
ber pavement has been fouml to !)e of great ddrability, and whilst 
it reiiiins its elasticity it is neither affeeto<i by heat nor cold. The 
kind of pavement, being supplied in slabs, can readily be removed 
or replaced if nece.ssary. More enterprise is now Udng shown on 
the Continent for the adoption of this class of riibl)6r fiavoment 
than in this country. This is proljably duo to the fact that its ad- 
vantages are very iini)erfectly known.— 

PoRiST Fires and Foeb9Y Conskbvancv.— We extract the fol- 
lowing correspondence from the Titnee of India “ Quid Pro 
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Quo airs the well-worn ar|;^ments against forest conservation, 
but is completely annihilated by “ Forester.” 

“ F orester’s ” letter, published by you more than a week ago, 
puts the case fropi his point of view clearly and forcibly, I have 
been since looking with interest, but in vain, for the appearance of 
any useful comments on it from the other side. That thS existing 
system of forest conservation i> far too Inx to be effective is a truth 
which few will be inclintnl to dispute. But I venture to think 
that, together with stricter (*oimer\ation, “Forester” might well 
have advocated a snuiller an‘a iu be conserved. It is romraonly 
thought that the Forest iVpartment in this Tresidency has a 
much larger area of land under its control than it can properly 
manage even though the strength of its establishment be doubled. 
Now if it were only content to confine it^ operations more exclu- 
sively to the greater bill range.s and tlu-ir slo])es, and to surrender 
the numberless i*^olated patches of ground at present scattered over 
the face of the country, few Jtevenue othcers^ would be likely to 
find fault with the general tenor of “ Forester's” proposals. Buv 
when the Collector sees nearly every available acre of waste in his 
district converted nominalff/ into forest, he can hardly fail to per- 
ceive that a rigorous clo^^iire of the entire tract against man and 
lM?ast would l>e alike impolitic, harsh, and impracticable. It is 
doubtful whether, save in certain and ‘special circumstances, any 
land which is in genuine demand for purposes of le^timate culti- 
vation ought to 1 h^ included in forest at all. Probablv many 
thousands of acres in the plains now under so-called forest 
might be given up to cultivation, with no other injury to true 
forest intere.sts than loss of revenue from the grass. Often, in- 
deed, the financial im[»ortance of this item seems to lie their sole 
raison </V/re, As for * protected forest«* ’ they might perhaps with 
advantage be knocktnl on the head altogether, ^elected portions of 
them Ixdng const itutc<l ‘re.serves' and the remainder being dis- 
forested. The clauses in the Forest Act relating to them were ap- 
parently never intende<l for application to this Presidency, and may 
ho considenHl ns on the whole uiisuitod to its physical conditions. 

Qrii) 1^0 Quo. 

To the 'above, “ Forester ” thus replie.s — 

I am greatly obliged to Quid Pro Quo ” for his criticism, ond 
still more so for his signature, which shows that oven up to the pre- 
sent time the Forest De{mrtment is regarded, in some quarters, 
not as a benefit to the State, but as a nuisance to the Collector, an 
interloper wbo wants a favour, and might get it /or a consideration* 
1 freely admit that afforestinent hampers Uie Collectors, and thank- 
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fally acknowledge the generosity with which most of them have 
subdued their natural dislike ; but there are still a few unenlight- 
ened Philistines among them and their assistants. 

I will now take the arguments seriatim. The first assertion^ 
that conservancy is far too lax, I cordially agree with, and confine 
myself to pointing out that the laxity is due solely and exclusively 
to the action of Government as desired by its Revenue officers. 1 
controvert absolutely and decisively the opinion that ** it is com- 
monly thought that the Forest Department has a much larger 
area of land under its control than it can properly manage, even 
though the strength of its establishment doubled,'* both as to 
the alleged fact itself, and as to the generality of its acceptance. 
It is with diffidence that I a^k “ Quid Pro Quo " to allow that I, 
being brought up to the work, should know rather better than 
himself what is or is not in the power of a given organisation. 
What we can do, or cannot do, with the lands now in our charge 
rests entirely with tl^e Uevonne officers. Wo can do more than they 
will let us, even if the are or were reduced to a lOO-acrr 

patch. The whole fore-^t establishment might he picketeel round 
sueh a patch, and yet, under present conditions, the first man who 
liked might fire it and defy detection. The present situation is as 
though one should keep a .Ht4)re, and •abould say unto his shopmen, 
** Behold, here he gooi!^ a many anil much preciou** gear, and they 
are under your bands. See unto it that yp guard them faithfully, for 
verily a strict account will I nujuire of ye. Likewise Ik* ware ye 
hinder no man’s plea'^nre. Here ma^ all men come to take the air 
and other things, and there Ik» some men may take some things an<l 
others other things, and yet others who are forbidden to lay hand 
on any tfiing. And if yo do see any man taking that which ho should 
not, ye shall say unto him that he doeth wrongly, hut ^e shall not 
hale him before the b<»ak, lest the upright judge do smite 3 011 uf»- 
on your digital articulations, saying why trouble ye the man (and 
me), he hath done well, it is a ‘ trivial offence.’ ” 

Now for the next argument, ‘‘ If it (the Forest Department) were 
only content to confine its operations more exclusively to the 
greater hill ranges and their slopes, and to stirrender the num- 
berless isolated patches of ground at present scattered ‘ over the 
fjMje of the country, few Revenue officers would l>e Hkeljr to find 
fault with the general tenor of “ Forester’s ” proposals. Excuse 
me, I believe the Revenue ofiicers would reply as one man that the 
disforestment of the numberless patches in one place gave no relief 
to the village**, adjoining the “ greahjr hill ranges ” in another, 
and that, tWefore, with regard to the remaining forest tho status 
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quo must be maintained. As to these numberless isolated 
patches/* are there noC numberless isolated patches of crop sprink- 
led over, and a curse to, our forests ? 1 am going to stick like a 
leech to the one set till I get the other in exchange, tit for tat, 
Quid Pro Quo.’* There is another small consideration with re- 
gard to the ‘‘ numberless patches,” inc,, that many are uncultivable 
or cultivable about once in seven y^irs. What about the other 
six ? Is it better for the State to rec^'ive nominal assessment, or to 
preserve the grass for a largo sum yearly. “ Impolitic, harsh, and 
impracticable ” lias the advnntiigo of thoroughness iu a much 
greater degree than the proj)o&al it denounce**, which was not ‘‘ a 
rigorous closure of the entire tract,” but of only so much as the 
people should burn. It was to bo distinctly a punishment for 
incendiarism. At present there is no corporate punishment for 
incendiarism. The Anti-Forest ComInis‘^ion enquired of all men 
wliether, in ease of eontinuous and ob'^^tinatt* abuse of pri\ ileges, 
faomc of those privilege^ might not bo witlulrawVi ? Naturally the 
answer, hy a large majority, No 1 If the F. lb conld catch 
the ottender and prove the offenco so tliat a native magistrate 
could not, without endangering his position, lu piit the man, it 
might do so. If not, all the better. Thi> answer, though honour- 
able to politicians, is nothing le^^ than a disgrace to civilization. 
It is a maxim of law tliat every privilege entails corresponding 
obligations, and in the Fore>t Aet it is expressly laid down that 
all [H'rsons who enjoy a prniiege inlorest 41011, to the best of their 
ability, aid in protecting such a fore>t. The^e people may turn 
out with more or less alaerity at the bidding of the guard and ex- 
tinguish the (ire ; hut can ** Quid Pro Quo'’ search his cor^cience 
and say they are not confirmed iiiceiuliaries at heart ? If I could 
olgjiin legal [iroof in every ease, 1 should want no extraneous re- 
sistance ; hut since th<‘ i»rivilege^ given hy Kevenue officers have 
paralysed protection, 1 expect the latter to net up to the above 
principle, and make those who prolit take their share of responsi- 
bility. “ The fathers have eaten limes and the children’s teeth are 
set on edge,*’ whieli is unfair. ^ ^ 

The next ar^^iment that “ It is doubtful whether * * * a^y 
land whiidi is in genuine demand for purposes ol legithnate cu ti 
vation ought to bo included in forest at all,” 1 hardly know how to 
deal with. It operates on my mind much as a shrieking 
a screechy BlaU« pencil does on the human nerves. Please, Qui 
Pro Quo,” do you not see that before long over}’ inch of this 
terrestrial globe will be required for legitimate cultivation ? 
will bo no doubt of the genuineness of the demand either, though 

3 p 
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there may be some concornin|; the agricnltnral capabilities of bare 
rock. It is open to yon, as a last retreat, to maintain defiantly 
that man never had any more than mere fancy requirements in 
wood, and will have none at all in future. But surely the desperate 
example of Central Asia ought not to be needed to show you that 
to every country a certain proportion of forest is as necessary as 
ditto of water (which, indeed, it largely controls). This proportion 
the most accredited modern foresters placed at l-4th to l-7th or 
thereabouts. Of course it is not a fixed quantity. I believe in 
Tanna, Khandcis^h, and Kanara the nominal forest area nl>out 
reaches this quantity (I have no figures handy) ; hut if Quid Pro 
Quo” will come up to the Deccan, or to AhiiH'dabad, he will find 
a very different state of things. It might interest him, and ivould 
certainly be for his good^ to get out the figures for the w'hole of 
“ this Presidency,” and see what proportion the forest bears to the 
tobiL Even then there will be doduetioiis to be made. 

The opinion> expressctl al>out “ protected ” forests I jmrtly en- 
dorse, but do not admit that die provisions of the Act are either 
“unsuitable” or “not intended” for tbi^ Prc'^ideney. I consider 
the Act an ox^'cllent one, needling but little imj>rovement. The 
*• unsuitable ” and “ not intended ” in my opinion lies in the way 
forests liave Ikh'ii maltreated and abu*4ed. There are no “ reserve! ' 
forests to speak of in the Pre^'Meney — l ertaiiily none in Tanna. It 
may plca.^^e the Bomlwy (foverninent to call them “ reserved,” luit 
they are neither mon nor le**'* thm pr(»teetefl/* nceording to the 
tone of the Act. Our s^>-calied “ protoctinl ” ferests are simply 
public coinmons. /n fact, mo^t eoinmon^ are more striclly k«q>t 
than our “protected lore>ts.” As a final consideration, there vill 
inevitably arrive — and it will not very long either— a moment 
when there will he a man more than the cultivati'^l area can pro- 
duce fiwxl for. H»^ will either dh* of starvation, or else step into 
his neighbour’s nhoe-^ aini get hanged, which would be better, 
leaving one \aoaney instead of none — that is, in other words, mttn- 
kind will have to ultimately find meatH to check its own unlimited 
increase, which is the <’urse on its ei\ ilization. That l>eing**o, i*< 
better timt the time to apply the cheek should arrive while then' i*' 
yet some comfort in living, a suflir iency of com, of wood, of water, 
Ac., Ac. ? Hhall we claim a voice in the making of our destiny, 
shall we grovel at the feet of Fate till she crushes ns, like worms, 
singly by starvation, wliolesfile by disease ? Buppeae wo apply 
the cluH-k while we have still the neceslilry ono^fiourtli forost All 
are comfortable. 8u|»pose we criminally snhmii to olamoitr and 
reduce it to l-lOth, The people ott the disforested area have ho^ 
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como donsoly packed os the rest. They have swallowed the sopi 
and are more hungry* and clamorous than ever. Can wo resist 
the increased pressure on the diminished area ? Is it likely wo 
could ever increase the area once abandoned ? Should we have 
the nerve to try ? Let us then do our duty now for our children’s 
children’s sake. — Forester. 


Tub Nitrification of Soils.— It is not more than ten years ago 
that the process of artiticial nitrification was discovered, although 
industrial chemistry has been occupied with tlie subject since the 
time of Livoisier, that is about a century ago. At the present mo- 
ment we know that the nitrification of soils is due to the presence 
of a living agent, whose evolution^ are akin to those in the pro- 
cesses of fermentation, hydrophobia, tlie rhavhon disease, &c. The 
soil is a great work>hop ; there the food of plants is elaborated, to 
produce in turn man\s alimentation, and i^ the work of a cellule. 
nv»t more than the tlioi^andth of a thousandth part of an inch in 
size. And it is that next-to-im perceptible organ! -m, which sets in 
motion the iiiaobinerv of vt»getathm who.^e oiuput i>» our daily 
l»road. It may be said that >cience ha> now within its grasp the 
secret of the fertility of **oil'* anil of plant nutrition. The discove- 
ries of Mo'tsrs. Piist<*tir, SeliKe^ing, Munt/,,and Winogradsky leave 
no doubt about the iimt’er. Their experiments read as interesting 
as a novtd. and he who runs (*un re.i I. Ten vear^ ago Messrs. 
Schhesing and Muntz vere >tudyiiig in their laboratory the pas«»ago 
of -OHIO }*ari« sewage through a layer of soil, in order to prepare 
Ihelr evidence respecting the utilization of the city sewage on ti*acts 
of land contiguous to the barest of St. (lennnin. The chemists 
wore nstoni*^hed to observe that the ammonia and organic nitrogen 
in the sewage which filtraUHi through a iiiixtare of sand and lime 
reijuiriHl sutdi a long time — twenty days — to nitrify, but that after 
tins pori<Kl the nitrification wa^ accomplished raphlly. Nay, more ; 
the liquid that jK*netrat^Hl through the soil ^‘ontained no longer am- 
monia or organic nitrogen. All the nitrogen of those two sub- 
stances had bf»on clidngtHl into a nitrate. If in this e.xperiincnt the 
organic niattors and the amiiioiiia hail been consunuHi by the oxy- 
gen of the air directly acting upon it, huw' could they explain the 
length of tiino riNi|uired for the eombuMtion. The supposition that 
organised ferment w'ils necessary to aid in the nitrification sog- 
f?ested itself to M. Schlmdng, and if so, those organisms could only 
ttct after sowing—ihat is, multiplying thtunselvos and developing 
^^®ir germs* This 8up(>ositiou was justified by the oxpeniiionts of 



480 


WOTtt, QVBMlfl AHD IXTRACTB. 


Messrs. Winogradsky and Muntz. The nitrification of the soil 
is not a purely chemical, but a biological act. However, it was 
Pasteur who first tore off the veil from Nature’s face by showing the 
part which animalcules, or microbes, or bacteria play in the trans- 
formation of matter, — as vinification, the production of alcohol, of 
vinegar, putrefaction, &c., which, till then, were regarded as sim- 
ply chemical re-actions. Of all the phenomena that hike place in 
the soil, the most important, in point of fertility, is that connected 
with the slow combustion of organic matters designated by the term 
“ nitrification.” The latter resumes a succession of natural actions 
having for final results the transformation into carbonic acid, water, 
and nitric acid of their elements — carbon, hydrogen, nitrogen, 
&c. — under the influence of life, to produce tho^o substances which 
build up animal ami vegetable existences. 

The fertility of soils and the production of man's food aro thus 
intimately united with the phenomena of combustion, the latter’s 
characteristic result being the production of nitrates. If vegetation, 
save in the cases of leguminous plants, could not receive its assimil- 
able quantity of nitrogen from the soil by moans of nitrates, it would 
perish. Part of the latter arc wa^'hod out of th<‘ ^oil by rain and 
escape in time into rivers and reach the sea^. Bou*'^ingault calcu- 
lated that the S(*ine carries daily to the sea tons of nitrates, tho 
llhinc 193, and the Nile 301, being a total of 732 tons per day, 
equal to 267,000 tons annually, or more than three times the yearly 
quantity of (3uli nitrat<*s that France imports. Me^^^s. Schl(josing 
and Muntz, as already stated, found that the furmation of nitrates 
in tho soil was due to microbes. By placing organic or nitrifiable 
matter^) in an atmosphere of chloroform they could at pleasure stop 
the process of nitrification. Now the >uialle^t ]K)rtion of arable 
soil contains this agent or microbe-leaven. To [dace the discovery 
beyond a doubt, it was necessary to isolate the microbe, and when 
artificially olihiined test its nitrifying [>ower. This baiHcd scien- 
tists, till M. Winograd>ky of Zurich bred the microbe not from the 
green matter, or cliloro[)hyll of ])lants, but from carbonic acid or 
mineral carbonate. This nitro-microhe, or liny living cell, differed 
from its fellows in decomposing tho carbon of inorganic (as carbon- 
ate of lime, not of organic, as sugar, starch, &c.) substances. And 
note this great difference, whereas other microbes feed on tho chlo- 
rophyll of tho leaves, that is, on their carbonic acid, retaining the 
carbon and giving off tho oxyg<'n to the air, tho nitro-microbo takes 
from tho carbonic acid of the soil its oxygen, and fixing it upon 
the nitrogen gives birth to nitric acid. M. Winogradsky obtained 
the pure microbe by breeding it in solutions destitute of organic 



VOTES, QUERIES AVD EXTRACTS. 


481 


matters, bat containing carbonates of lime and magnesia. The 
microbes increased and mnltiplied and induced nitrification in arti« 
ficial soils similar to what took place with Met srs. Schlcesing and 
Muntz when experimenting on the Seine sewage. And the quan- 
tity of nitric acid the microbes formed corresponded exactly to the 
quantity of carbonic acid they had borrowed for the sake of its 
from the carbonates of lime and magnesia. The great im- 
portance of M. Muntz’s experiments can now be understood. A 
soil to be fertile must not only contain carbonate of lime, or of 
magnesia, &c., but a sufficient quantity of it. In the decomposi- 
tion of plants many acids are produced ; these must be neutralised 
by carbonaU»s, or nitrification cannot take place by microbes. Hence 
the jdant must obtain its supply of nitrogen in another form. In 
forest, bog, and heather lands, where the soil is rich in humus 
acids, no nitrates will bo found because the carbonates exist in too 
feeble proportions to neutralino the organic acids. In the case of 
clay soils, which are generally poor in lime, nn application of the 
latter will supply not only wlnt is didicient, but by reducing the 
tenacity of the clay permit the entrance of air or oxygen to circulate 
round the decaying v<*getablc matters. M. Muntz took specimens 
of peat and heather ‘«oils, hence acid. He applied to both a manure 
composed of horn shavings ; two other parcel of like voil ho ma- 
nured with dried blood ; and he kept portions of the same soil in their 
natnrnl staU’t as tell-tales. At the end of eight months M. Muntz 
estimated the quantities of ammonia and nitric acid formed. None 
of the latter was lorniod at all ; instead there was in both cases am- 
monia. The eonoliision he arrived at was that forest and peat soils, 
<fcc., obtiiiuod their nitrogen from organic matter transforming it into 
ammonia, and that the latter can replace nitric acid. Nearly identi- 
cal results wore obtained wlien a strong clay was similarly manured. 
Samples of soil from a field in good tilth and from a garden were 
next experimented upon during fi5 days, and with the same ma- 
nures. The field soil produced nitric acid and but very little am- 
monia, while tlie ganlen soil yielded a fair percentage of ammonia, 
but also much nitric acid. The soils were now subjected to a tem- 
perature of 11)4 degrees Fahrenheit, to kill the microbes ; horn and 
blood manures wore applied to this sterilised soil, when the latter 
produced onl}' ammonia, like the peat and forest soils aforesaid. 
M. Muntz has discovered that they are microbes of an inforior kind 
which produce the ammonia, as ho was able to isolate them and 
transform nitrogen ised substances into ammonia. While a tem- 
* perataro of 194 degrees killed the nitro-microbes, it required 280 
degrees to destroy the ammonia-microbes in the soil. The latter 
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^ere replaced when some of the nnbnnit was added to the burnt 
soil. M. Muntz is of opinion that the inferior develops the superior 
microbe, that is, ammonia precedes the formation of nitrates.-^ 
Madras MaiL 


Flumes. — Writing in the Xorth^Westem Lumberman^ Mr. C. B. 
Potter states that in North-East California some very long flumes 
have been constructed for conveying timber from the site of its 
growth to the saw-mills. One of these is 40 miles long, and the tim- 
ber costs but 2 dols. per 1,000 feet for transport over this distance as 
compared with 9 dols., the cost of transporting it by teams. These 
flumes are nearly all con'^tructed on the same plan and are known as 
V flumes, being made of two 20-inch boards, which are battened on 
the outside at every joiut, and a piece is laid across the bottom of 
the flume inside and about 4 inches from the bottom of the V to 
prevent the boards getting stuck on the bottom. The flume is 
5 feet across at the top, and its height depends on the country 
traversed. The flumes sometimes run for long distances at angles 
of 30® to 40° ; and in order to check the full of the timber those 
rapid slopes arc followed by long stretches of level, in which the 
water resumes its normal velocity. A first class flume costs 5,0(K) 
dols. a mile, and will carry without being pusheni 100,000 feet of 
timber and 50 cords of wood per day . — Indian Engineering. 


The District Forest Officer to hls Baue. A Sylvan Oj>e, 

In this little bal )0 you see 
Forestry’s epitome. 

A nursery’s his lieservatiou 
Without need of proclamation. 

Save on permit, none may enter 
That so jealous-guarded centre : 

At the door, to warn of danger, 

Hit matey-guard and peon-Ilangor, 

While the ayah — Sub- Assistant— 

From his wick’s never distant. 

Muromie Is the D« F. 0., 

Always playing Peep-and-Bo ; 

Then the lucky little laddie 
For Conservator has daddio ; 
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While (only born in last September I) 
He himselTs the Forest Member. 

In this system bureaucratic 
Nothing’s doubtful or erratic ; 

No decree allows appealing — 

Obey, or have an hour of squealing. 

He mocks at all the dreary sermons 
Preached by soientitic Germans. 
Coppice, Rehoi^eincnt, and such twaddle 
Baby’b brains shall never addle ; 

No Working Plans need we be laying, 
Baby’s plans are all for pla} Ing ; 

Art can only nature fetter, 

Natural Boproduotion's better ; 

And it’s clear to any gaby 
Natural l{eproduction\ — Baby ! 


BEB-KEsriNa IN India. — It may bi^ romembcred that the late 
Mr. J. (’. Doughi'*, of the Indian Telegraph Department, who, be- 
fore his death, publi^'hod an excellent Handbook of Bee-keeping, 
suggested to the Government of India the advantage that was like- 
ly to result from the general intro<lnetion of the industry into the 
agricultural tracts of the country. In hi^ ojdnion,the climate was 
favourable to the succe*"* of bee-keeping, niul the plant** most exten- 
si\ely cultivated, notably mu^'tard, a leld such an abundance of 
honey as would find ample employment CAcn for the little insect 
which is hehl up a^ tlie pattern of diligence and industry'. Apart 
from local demand^ which are likely to grow proportionately with 
the ^upply of honey, wax may, w'o think, in time form a valuable 
article of export to countries where W'ax light" are still indispens- 
able, e**pccially in the illumination of churches. The uses ot w'ux 
are, how’evor, so numerous for purposes ot art that it is difficult to 
conceive how any supply of it can ever exceed the demand. Tho 
fact is, as Mr. Douglas's enquiries led him to believe, that the 
honey and wax which are brought into the Indian markets are 
lh(» proiUtcts of the wild bt'os alone, and it is sate to infer that the 
quality and quantity of both can be materially improved, not by 
scientific methods beyond the iiitelligeuoo of the people, but by 
simple proce^'Ses and appliances within their means, in the practi- 
cal prosecution of apiculture. In some parts of India, Ooorg, for 
instance, tho Nilgiris, and the Wynaad in tho Madras Presidency, 
in the Himalayas and Sub-Jlimalayan tiacts, in the Khasia and 
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Jaintya Hills in the Assam Province, and in the Darjeeling Hills 
in the Bengal Presidency, bees are domesticated with a view to the 
production of a better quality of wax and honey. The general 
prices for both articles fluctuate very considerably. Honey sells 
from Rs. 3 to Rs. 8 per muund, while wax realises from Rs. 10 to 
Rs. 40 per maund. The local authorities in many parts of the 
country have expressed a decided opinion that apiculture may be 
followed successfully and with remunerative returns as a subsidiary 
industry by almost all classes of the population. 

In those parts of the country where bee-keeping is practised 
(take, for example, the province of Coorg), the people in April or 
May smear the concave side of an earthen pot with honey-wax, 
make holes in it, take it to the jungles, and place it upside down on 
a piece of wood. Bees are attracted by the smell of the wax to the 
pot, which they enter by the holes. After from four to six days, 
when the bees arc found to have taken to the pot, the pot is on a 
dark night covered over with a blanket or some thick cloth, and 
removed from its first position and placed either on a tree near the 
bouse or under its eave^ or in some suitable locality clo^^e by. The 
bees give no trouble and cost no money either for Iheir feeding or 
up-keep. Going out by day, they return in the <^cning to their 
pots with the stores of honey they have gatljered from the flowers 
in the nearest jungles or fields under crop. Between the 15th 
April and the loth Juno of each yoJir they store up their honey, 
which is from the latter date to the end of July removed, a small 
quantity being lett for the beea lo feed upon. Tlo* comb, uflrr the 
honey has Iwen extracted from it, is put into a basked, which is 
placed over the mouth of a vessel of hot water, and under the action 
of the heat yields a liquid substance wbieh, when the water has 
cooled down, is converted into the pure wax of coifiin(»ree. A 
second harvest of honey and wax can be gathered in Nov4»inber 
from the same hives. Moorcroft in his travels in Cashmere de- 
scribes another mode of domesticating the b(‘e, which was om’o 
very widely practised, but whieli ha^ now more or less gone out of 
vogue, in the Happy Valley. In ever> house as it was being built 
spaces were left empty in the walls about 14 inobes in diameter 
and 2 feet, the average thickness of the walls, in leng^i. This 
hollow space was carefully lined with a mixture of mortar, clay, and 
chopped straw, and closed at the inner end with a flat tile. When 
the season for gathering the crop of honey and wax came round, 
the flat tile at the inner end of the hive was withdrawn, some 
smoke was blown into it, when the bees either left or wore Bta{>o- 
fled and the comb was secured. When the flat tile was replaced 
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in its former position, the bees, after recovering from their stupe- 
faction, returned to their hive, where, it is said, they followed their 
industry year after year and generation after generation. The 
people of the Khasia and Jaintya Hills, where they do not use a 
hollow piece of wood feet in length and 10 to 12 inches in dia- 
meter, which would appear to be their primitive form of artificial 
hives, employ a small box, about 18 inches square and of the same 
depth, which they put up under the eaves of their houses. The 
disadvantage of this plan is that they have to force open the back 
of the box, whenever tl»«^y want to remove the honey. The bees 
are not killed or .'^iupefifni by the use of "moke, but they are simply 
removed from the comb, as it is broken or cut away from the box. 
To guard against their stings, the Khasia^ cover their faces with 
a thin cloth, usually their turbans, and chew a little ginger, the 
aroma of which is apparently so disagreeable to the bees as to keep 
them away while their stores are being plundered. In other parts 
of the country lubriuation of the botly with mustard oil, impreg- 
nated with the juice of the garlic, is said to be an efticieni protection 
from stings. The applieutioii of the juice of the leaves of the black 
Toohee plant (the Iloht or (himum »anciam) to the face, 

hands, and bust bus, we believe, been found still more effective in 
many parts of Bengal. The leaf of the pan or betel affords almost 
immedinte relief to the pain caused by the ‘'ting of the bee. A 
Iwitter form of hive, adopted from a European model, w oiild be a 
box about 18^ inches square by bj in depth. On the top it may 
have nine Iwir** or regh't^, running Iruin liont lo buck, each bar 
being Jths of an inch wide and i of an inch df‘ep, and the whole 
niiiiil>er of liars re’^ting on a nibbet in the front and back pieces of 
the box. A glass window at the back is provided, so that it can 
be iipened for the pcrUMlical ins|>ectioii of the working and condi- 
tion of the bet*'*. A crt»wii!»oard is held on to the top of the box 
by hooks or screw>. If, instead of building their comb straight 
along the bars, the bees happen to woik on the cross, the work of 
extracting the comb btvoine^ dithcult. But if the lN*es build along 
the length of the bar>, any one bar with it.s comb can be removed 
without disturbing the other swa^ln^ in the same hive. On this 
]>lan it is possible to see which comb eontuiii.s most honey and to 
ftvoid touAing the comb with the young brootl of bees. Such a 
hive, when full, may hold from 25 to 80 lb**, of honey. Of course, 
it is impossible to indicate uiiy one plan of l>e<»-kt*€*ping, which shall 
he applicable to all {mrts of India, l^ocal conditions and the means 
of the people will often go far to render a moditicution of the best 
plan necessary. With the abundance of bees and the still greater 
» 8 g 
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abundance of honoy-bearinp; flowers to bo met with in all parts of 
India, it is quite possible that, under some systematic efforts, bee- 
keeping may, in no long time, liecome a valuable industry to the 
people of India. The initial trouble and outlay are almost nominal, 
and as bees feed free, the honey and the wax of their produce may 
be said to be obtainable only for the Imre gathering. It would bo 
a good thing for the country if the indu^try could be started 
among the peasantry of those di'‘tric*t8 where the products of the 
wild bee are already articles of local consumption or exportation to 
external markets . — Indian Agriculturist, 


The Cobra and the reputed jewel in his heap. — Tlio Hindoo 
mind is naturall\ inclined to the marvellous ; and though Hindoo 
authors have for countle.'^s generations past b(4!»n necustomed to 
draw the long Ijow, yet in the fact of natural history to be now 
recorded, they hiid dome amount of truth on which they worked, 
though they could not even in this help emlmllishing what they 
knew for certoin with what they did not know or what they only 
fancied. Throughout the whole of Uiudoo literature runs the 
story that a naga or a cobra di capello, when it attain^ the age of 
a thousand years, 

“ Wears yet a precious jewel in his head,’’ 
which, it is said, it vomits forth during dark nights on the gm^s in 
lovely spots, and by the help of the light diffused by ttie gem far 

and near to a radiu^ of (thi'* di<^tance varies, according to tlu* 

strength of the imagination of the Hindoo |M>et or philosopher, 
who takes upon himself to reproduce the rnixe^i fact and fa hie, 
from only a few yards to n good many mil<^s), the cuhra se(*ks its 
prey ; and woe lietide him who then approaches the ^pot, for, how- 
ever far the cobra may have wandered ii^^ay, it is sure to l)«» back 
where the gem shines before the intruder cmu rc^acli it, and to bury 
its fangs deep in his flesh. Hut nevertheless this mixed fact and 
fable loves to relate bow, if by more than the cunning of the 
serpent, any mortal is fortunate enough to forestall the serpent and 
hide quickly the clear shining gem under a bushel, the outwitt4^d 
cobra daslM itself on the spot w here it happens to be— breaks its 
spine and diea. 

Now let us hear what Professor H. Honsoldt has to say on the 
subject in Harper* s Magazine. 

‘‘The cobras/’ he observes, “are perhaps the only serpeois 
which will eat insects. They feed on ants, grasshoppers, a variety 
of beetles, Ac., but seem to have a special preference for flrst-flies, 
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perhaps because the latter can be caught at night intich more easily 
than any other kind of in‘«<5ct. I have often for hotir^ watched 
cobras in the grass catching the tir(*-fliQs, darting about here and 
there— a process which requires con>iderablo exertion on the part 
of the serpent. Now every cntoinologi«<t knov\s that tlio flying 
Lampyruhe coii>ist entirely of male'*. Th(» loinalcj-*, which are not 
very numerous, are much larger and cannot fi> , as they have only 
rudimentJiry wings. They sit qnieth in the gni**^ emitting a green- 
ish light, which is much stronger than that of the inale^, and fades 
and becomes hrillinnt at regular intiu-NaU. if a glow-worm be 
watched for a time, a steady current of male inM»cts will Ix' observed 
flying towards it, and alighting in clo'^e proximity. Now it so 
happens that a little pehhlc of chlorophnne or fluor‘*par, emits in 
the dark a g^t^eni^b light, which is .so much like that of the female 
Lanipyris that it is an easy matter to decei>e the male fire-fly with 
it, by setting it up as a decoy. Tlie eolir.i.'. liave gradually come to 
take advantage of an exj»erience made h\ them, accidentally, 1 dare 
say, tboii-^ands of yeaVs ago. It may frinjiientiy happen, for in- 
8Uin<‘c, that a cobra finds one of these ^hining stones in the gravel 
of the dry river-beds (wdiero they are by no ine.ins uncommon), 
being attracted to it by its glow at nigbt, and taKing it fora glow-- 
worm. It wonld then, at any rate, notice that the fire-flies could 
caught much more easily and (piickly in the neighbourhood of 
that shilling object than anywhere el.se, and would habiiualJy 
n*tiirn to it. Several colirus miglit thus come togellier, and there 
would bo cum|)elition, and iroin liiis moment to the liiuling out that 
success in capturing fire-flies depends on the posses.sion of this phos- 
phorescent pclihlc, and to the .seizing of it in order to prevent an- 
other snake from monopolizing it, is, in iny opinion, no great step 
and involves no exceptional powcis of rea.soning. The cobra car- 
ries it about and soon learns to treasure it, for it aflfords it an easy 
means of getting its living. All it has to do is to deposit the stone 
ill the grass at night, and the obliging injects literally fly dow-n 
its throat. There are several reasons for believing that no indivi- 
dual experience is now necessary to cause any cobra to act in this 
manner, but that even a young cobra, on finding such a stone, will 
instincti^Iy take it up, and use it in the manner I have described. 
Kor ii must bo borne in mind that there is an inherited race-mo- 
niory among the lower animals which is often far stronger than 
the memory gathered during the short lifetime of the individual. 
What causes a blind kitten to spit and put up its back if a dog is 
brought near it ? It never saw a dog, never saw anything, yet it 
knows there is some danger ahead. Thus the accumulated ex peri- 
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ence of the cobra’s ancestors linring cotintloss generations now 
oanses it to act in a manner which wo refer to instinct . — Indian 
Agriculturist, 


A New Forest Clearer. — An invention has been patented in 
New Zealand which, if it does all that is claimed for it, will make 
clearing of forest land a much more easy matter than it is now. It 
consists in a composition with which trees can be j^oi^^oned, ming- 
ling itself with the sap and circulating through every branch and 
leaf, utterly destroying the life and rendering the standing tree in 
three months^ time dead and rotten, and so highly inflammable that 
when fired, it burns away literally root and brunch, for the fire creeps 
even down the roots into the ground, consuming them so thoroughly 
that the land can be [ilougbed afterwnrd*^. It is available also 
for old stumps, thus doing in a month uhat nature takes years to 
accomplish. The process ot inoculation is simply the boring of a 
hole about fi inches into the tree with an inch auger, filling it with 
the composition, and afterwards plugging it with cork, touch-clay, 
or other suitable substance. The coinpo>«ition has had several trials 
and is stated to have done eflectual work in all cases ; in one in- 
stance 700 acres having Ikjcii cleared with it, every tn^e, it U 
claimed, being succe^sfully dealt with. It is also said to l)e very 
inexpensive . — Jtuiian ^ [grindturist. 


Servian Forests. — One of the effects of Servian indc|Hmdcnce 
appears to Ik* an almost total disafforosUition country. The 

Vice-(/onsul at Nish says that during the Turkish occupation Scr- 
via was covered with magnificent fon^stw of oak, beech, chestnut, 
and walnut trees, by means of which the country was assunni of a 
regular and plentiful supply of water, and in the recesses of which 
the natives found shelter and refuge from their foreign con:juerors. 
From the date of her independenee a <ie>^truction of these invalu- 
able treasures coinmen<‘cd, which has hoen carricnl on with reinorso- 
less and unreflecting perseverance, and it appears as though there 
were, at the present day, a race against time to <*oniplete the havoc. 
From time to time the consciences of Ministers and Governments 
have been roused to interfere, but beyond the passing of laws, 
which remain a dead letter, hardly anything has been done to arrest 
the evil. Neither do the authorities to whom tho work of super- 
vision has boon confided oppenr to have attained to a proper ap- 
prehension of the importance of tho duties devolving npon them ; 
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it has even been remarked that such action as the highest authori* 
ties have taken has been rather prompted by considerations relative 
to the supply of acorns and beech-nuts for feeding swine than by a 
proper regard to the preservation and plantation of timber as a na* 
tional need. Floods in winter and drought in summer were declared 
by Mr. Borcbgrave, in 1883, to have airoady begun to exact 
the penalty which carcle*»‘5ness or want of forethought must be 
culled upon to pay ; but the and his goats continue their 

work of destruction, whilst the authorities are apparently more 
solicitous of avoiding occasions of discontent which restrictive 
measure would create than of ^^pplying ‘’uch remedies as legislation 
has placed in their hand<. Whole mountains may he seen com- 
pletely denuded of timber, with the exception of a low worthless 
scrub, which were a few years ago (*overed with woods, but which 
have lately fallen victims to the innumerable lierds of goats which 
are allowed to browse at will. Th<‘ ivea-ant'., amongst whom the 
land wa.H divided at the time of the Servian independence, have 
cloanul vast tracts for the purpoH‘s of agrh uUun*, and possess the 
right of cutting timber for fir(*>\ood in tho^^ forests which are 
under the management of the different communes. Very little 
coal is used for household purjjoses, and the amount of wood re- 
quircnl for daily consumption a<ids enormously to the drain on the 
national resource.*^. The host wooded i>art.s of Servia at the present 
day are the districts of the -^outh and south-ea^t, but especially 
the department of Toplitza, which may he ‘‘aid to contain the only 
remaining virgin forests of Servia, and whence are annually drawn 
large supplies of walnut trunks and oak staves for casks. Walnut 
trees, which atUiri to an enormous growth, have been mercilessly 
dealt with, the value of this wood having attracted the attention ot 
Au.strion inendiants, who send their agents to choose and cut the 
wood for exportation. The fir and juniiKr are found in the central 
and western valleys, and on the great Kopaonik range, on the 
south-east ; the pine on the heights of Zlatibor. 

5,000,000 kilogrammes oi‘ ca.k staves were exported to Austria- 
Hungary and Franco and 300,000 kilos of walnut trunks for gun- 
stocks and furniture to Austria, this large supply being obtained 
from Ttplitza. About 8,000,000 kilos of planks, ^ 

other small timber circulated in the Nish district during 
period .— Trades Journal* 


CkYLON in UnOBNT NKBD OF A GaIIK LaW. ^ 

no doubt, «.y» « correspondent of a Ceylon paper, that game, once 
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SO abundant, is now diminishing greatly owing to its wholesale 
destruction by the natives for purposes not of legitimate food, but 
of trade. The trade is in the hands of Moormen who supply the 
villagers with gunpowder and shot. The villagers shoot every 
head of game that cflmes in their way, usually at night over water- 
holes in the dry season. Any one whose duty it is to travel much, 
especially in remote i)arts of the island, will hear mo out in saying 
that seldom a day passes without meeting one or more men with 
guns in their hands going out shooting, while men carrying huge 
loads of hides and horns constitute a regular service. Tht^re are 
also a great many so-called usually foreigners, who eonie 

here to prosecnU* their studies and look to pay the expenses of 
their tours by carrying off quantities of skins ol all sorts which 
they mostly purchase from natives, Iia>t year the village of Ma- 
hakekirawa was litendly earpeted with <irv skins, which one of 
these persons had hy timely notice beforehand induced the natives 
to shoot and bring in to be purclms(*<l by him at market price I 
When the supply wab large, and the buyer a single individual the 
market-rate may he easily conjectured— just what he chose to give 
them. A great many lives of elephants are recklessly destroyed 
by elephant catchers, who shoot the mothers in order to get at tho 
calves, or who drive a herd for weeks before th(*y knial them. 
The poor beasts are th<»n so exhausted, that in many cases not 10 
{>er cent, survive. The killing of elephants in herds should he 
strictly forbidden and re^tricteil to ‘Solitary rogne'^. Like the game, 
fish is disappearing, or has quite disa|»peared from many rivers 
owing to the destructive and pernicious habit ^f driving fish into 
kraals. As this goes on at ail sea'^ons, and as lidi of all sizes are 
taken, tlie rivers are Inking drained of their resources . — IiHlian 
Affriculturul, 
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1.— Gackttb op India — 

No* 52, The 10th January^ IHOO . — Mr, A. Sviythite^ Deputy Con- 
servator of F.irostR, 4lh (Cfficiating ^nl) North-Western 

Pfovincos and Oudli, is appointed lo offii i«te at InstructiT at the 
Forest School, Dehra Dun, with from 2hth November 

1889, and until further orders. 

No, 55.— With reference to the Notiheation of this Department No. 
954-/*’., dated the Olh September it is hereby notified that 
Colonel 0, J, van Someren^ M (i L.l , t'oiiservator of Forests, 
was, on his return from fnrbm^h, on Milxi iiiiry leave from 2/^th 
July to 9th Aui^fust, 1880, l»oth dates niJu'^ive. 

No, 79 ~~^The 14th Februani, IhOO , — The fi*llowi?ig temporary pro- 
motions are made during the ahst nee on tliree months* privilege 
leave of Mr, A. L, llome^ ('onservator of Foiests, 3rd (Otliciating 
2nd) grade, llengal, with effect from oOth December, 1889, and 
until further orders : — 

Mr, H. //. C. ir/iiV/a//, ('onscrvfttor, 3rd grade, Punjab, to officiate 
in the 2nd grade ol C’tmservntors, 

Mr. II, If, Diirie, Deputy ('on«*er> ators, 1st grade, Bengal, to 
officiate in the 3rd grade ol C()ns(‘r\at()r8, and to hold charge of 
tlic Bengal Forest Circle. 

Mr J, T, Jelliroe^ Deputy C^oiisorvator, 2nd grade, Assam, to 
officiate in the Dl giode of Deputy Conservators. 

No, 88. — The 21st I'cbfvaty, It is hereby notified that Mr, 

IV. G. Allan, Deputy ('ouservalor of Forests, 2nd grade, North- 
Wealorn Province.s and Dudh, officiated in the l<t giade of Deputy 
Conservators, from 4th to 10th November, 1889, (both dates 
inclusive) vice Mr. IP. A* J, Jireteton, Deputy Conservator, 1st 
grade, North- NY estern Provinces and Oudh, on furlough, and 
from It til November, 1889, during the absence on three months* 
privilege leave of Mr, A. E, Wild^ Deputy Conservator, Isl grade, 
Punjab. 

No, 90.— dfr. C, F, Rotsiter, Kub- Assistant Conservator of Forests, 
and Officiating AssisUnt Conservator of the 3rd grade, Punjab, 
revered to his aubstantivo appointment on the 24th December, 
1889. 

No, 1 1 1.— TAe 7fA March, The undermentioned officers, who 

bare been appointed by Her Majesty's Secretary of State to the 
Forest Department of India, are appointed to be Assistant Conser- 
vatora of Uie 3rd grade, with effect from the dates specified opposite 
their uamca, and are posted to the Provinces noted below 
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Afr. JV. H, Lovegrove, Bengal,— 2nd January, 1890. 

„ A, M. F. Caccta^ 1 

,y P, II. Clutterbuck, > Central ProYinces, — 4th December, 
„ W. F. Lloyd, J 1889. 

„ O. /?. Long, 1 

„ IF. T. 2\ Mcllarg, > Barma, — 26th January, 1890. 

,, C. W. A. Bruce, J 

Bo, ] 16. — The 1th March, 1890. — The following transfers are made 
in the interests of the public service 
Mr, C, F, Elliott, Deputy CoiiHervator of Porests, 2nd (Officiat- 
ing Ist) grade — from the Punjab to BaluchiKtan. 

Mr. J. II. Lace, Assistant Conservator, 1st grade, and OffiriHt- 
ing Deputy Conservator, 4th grade — from Baluchistan to the 
Punjab. 

2. — Madras Gazette — 

Bo, 1. — The 6th January, 1890. — Mr. C. Somers Smith, Assistant 
Conservator ot Forests, has been granted by the Right lifinorahle 
the Secretary of State six moutlis' extraordinary leave on medical 
certificate without jiay. 

7'he 11th Jariuaiy, ISOO.’^To M, Shumsud-din Sahib, Ranger, 4th 
gade, Salem, for two months, under Article 291 of the Civil Service 
Regulations, from date of availing himself of the same. 

The IHth January, 1 800. — Forest Ranger M. Jamboonadha Sastri 
from Madura to Trichinopoly. 

Forest iianger C. M. Madaranayagam Pillai from Trichinopoly io 
North Arcot. 

To T, C. Malaya Pillai, Forest Ranger, Tinnevolly, leave for fifteen 
days from 17th October, 1889, under Article 291 of the Civil 
Service Kcgulalions. 

To Siib-AsHislant Conservator F. S. Gurunadha Pillai, two days in 
extension of the one month’s leave notified at page 1420, l^art 11. 
of the Fott St George Gazette, dated 22nd Octol>er, 1889. 

No. 54. — The 31st January, 1890, — Mr, II. 2\ I). Sweet, AsKiKtaiii 
Conservator of Forests, Madras, has been granted hjr the Right 
Honorable the Secretary of State an exteiibion of leave for six 
months on medical certificate. 

No. 55. — aMt, j. W. Cherry f Deputy Conservator of Forests, Madras, 
has been { ermitted by the Right Ronorable tiio Secretary of State 
to return to duty within the period of his leave. 

The 8th Februaty, iS90.— To J/r, W. P. Itego, Forest Ranger, 
Acting 2nd grade. South Canara, leave for one month, under 
Atricle 291 of the Civil Service Regulations. 

No. 91. — The l$t March, 1890. — Mr, J, W, Cherry, Deputy Con- 
servator of Forests, Madras, has been granted by the Right Hon- 
orable the Secretary of State for India an extension of leave for six 
months on medical certificate. This cancels Notification No. 55, 
pnblished at page 97 of the Fort St. George Gazette, dated«4th/ 
February, 1800. 

No. 96. — The 4th March, 1800, — The following reversions arf 
ordered : — ^ 
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Mr» O, Homfra^ Actinf? Deputy Conservator, 3rd ffrade. to re- 
embe^ 1889* Coni,ei»ator, 4th grade, from 21st Nov. 

Conservator, 4th grade, to ro- 
1889*** ■^«tant Conservator, 1st grade, from 2l8t November, 


8.-— Dombat Qazbttb— 

The 9th Januaty, 1890 — Menrt. J. Baptieta, l.c.b. and A. C. 
Robineon, l.c.b.. Acting Siib-Absistant Conservators of Forests, 
reapectivelj' delivered over and received charge of the ofGce of the 
North Siib-Division Fore^t Office, North Thiiia, on the 19th 
December, J8H9, after office liours. 

JVo. 749.— TAe iiOth Januaty, ISDO.^Mr, W, S, Hexion, Deputy 
Conservator of ForcstH, IM gratlc, and Divisional Forest Officer, 
Surat, is allowed privilege leave of absence for two months and 
fifteen days from the .Hist *)aniiarv. 1890. 

No, 911s— 7Aa 4th February^ His Excellency the Governor 

in Council is pleased to appoint sl/r. R. H, Mddan, l.c.b., to act 
as Divisional Forest Officer, Surat, during the absence of Mr, W, 
S. Ifexton^ or pending further oniers. 

7'h^ 8th February y 7 590.— In reference to the Notification dated 9th 
January, 1890, publishfHl at page 44 of the Bombay Government 
GazelUy Part 1., dated Dith idem, it is hereby notified that Mr, A, 
C, HobinooHy Acting Sub- A^8i^tant Conservator of Forests, who 
bad been transferred from the Southern Circle, reported bis arrival 
at Poona for duty in the Northern Circle on the 10th December, 
1889, before office hours. 

No, 91.— 7'Ae I5th February^ 7590.— Tbe undermentioned officer is 
allowed Inrlough to Europe for one }ear on private afifairs, under 
Rule IX of Uie Furlough Regulations of 18G8 : — 

Colonel J, G, McRae^ Staff Corps, Conservator of Forests in 
Bind. 

Me$$r$, G, B, Reid, c.s., Collector of Surat and Darosha Doeahhaiy 
City Magistrate of Hurst, resp,ectively delivered over and re- 
ceived charge of the Divisional Forest Office, Surat, on the Ist 
inaiant, in the afieinoon. 

Meure, W, S, H exton. Divisional Forest Officer of Surat, and 
(?. B Beid^ c.i , Collector of Surat, respectively delivered over 
and received charge of the Divisional Forest Office, Surat, on 
the 30th January, 1890, after office h<»ur8. 

J'he Slot February, 1890, ^Mr, Skeeho Mnnju, Sub- Assistant Con- 
servator of Forests, S. D,, Kanara, who was on three moiitba* 
privilege leave from 12tli November, 1889, reported himself for 
dut/on the 13th instant, before noon. 

No, 1457.— The 22nd February, 7599 — His Excellency the Governor 
iu Council is pleased to appoint Mr, IP. iJ?. Ifexton, toad as Con- 
servator of Forests," Sind Circle, during the absence of Colonel J, 
Q, McRae, or pending further orders. 

No. 1702.— r5« 8rd March, 1890.^Mr, E. G, Oliver^ Assistant 
Conservator of Forests, 8rd grade, and Divisional Forest Officer, 
Working Plans Branch No. II. Kanara, is allowed exemination 
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leaye for one month under Section 57 of the Forest Pepartment 
Code, drd Edition. 

No, 1732. — The 6th March, 1890.^Mr, W, Talhdt, Acting 
Deputy Conservator of Forests, Srd grade, and Divisional Forest 
Officer, North Kanara, is allowed privilege leave of absence for 
three months from the 26th March, 1890, or from such subsequent 
date as he may avail himself of it. 

4. — Calcutta Gazette — 

The 6th January, 2890. — Mr. IF. H. Lovegrove, who has been ap- 
pointed by Her Majesty's Secretary cf State for India to the 
Forest Department in Bengal, is appointed to be an Assistant 
Conservator of Forests of the 3rd grade, and is posted to the 
Direction Division, Darjeeling. 

Mr. Lovegrove reported his arrival in India on the forenoon of 
the 2nd January, 1890. 

The 18th Febmary, 1890, — Tbe following temporary promotions 
are ordered with effect from tbe 30th December, 1889: — 

Mr. G. A. RichartUon, Deputy Conservator of Forests, 3rd grade, 
to officiate as Deputy Conservator of Forests, 2nd grade. 

Mr. C. A. O. LiUingeton, Deputy Conservator of Forests, 4th 
grade, to officiate as Deputy Conservator of Forests, 3rd grade. 

Mr. C, Q. Rogers, Assistant Conservator of Forests, 1st grade, 
to officiate as Deputy Conservator of Forests, 4th grade. 

ilfr. H. D, D. French, Assistant Conservator of Forests, 2nd 
grade, to officiate as Assistant Conservator of Forests, Ist grade. 

The 28th February, 1890.-~^Mr. Q. A, Richardson, Deputy Con- 
servator of Forests, Ik granted privilege leave for three months, 
under the provihioiis of Article 277 of the Civil Service Re- 
gulations, with effect from tbe 28rd February, 1890. 

Mr. E. E. Slane, Hub- Assistant Conseivator of Forests, Palamow 
8ab-Division, is transferred to the Kborda Bub- Division of the 
Orissa Forest Division, with head-quarters at Kborda, and will 
hold charge of the office of the Orissa Forest Division, in ad- 
dition to bis other duties, with effect from the afternoon of the 
22nd Febru^, 1890. 

Babu Ktdar' Nath Mozumdar, Forest Ranger, Srd grade, in 
charge of the Northern Range of the Falamow Bub* Division, 
to hold temporary charge of that Bub- Division, in addition to 
his other duties, with effect from the afternoon of the 16th 
February, 1890, on which date be relieved Mr. Slane* 

5. — Assam Gazette— 

No. 407. — The ISih December, 1889 . — Leave of absencf for three 
months, under Article 291, Chapter XII. of the Civil Service 
Regulations, 4s granted to Mr. 1. J. Campbell, Assistant Con- 
servator of Forests, GfCro Hills Division, with eSect from the Srd 
December, ]889| or the subsequent date on which he may avail 
himself of St. 

No. 408.— ifr. D. P. Copeland, Offleiatiug Deputy Conservator of 
Forests, in charge of the Kdmrdp Forest Division, is pli^ in 
charge of tbe G4ro Hille Foreat Division, in addition to hie own 
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dntiei, during the ebienee on leave of Mr. T, J. Oamphell, or until 
further orders. 

J/o. 86.— 7‘Ae SSili December, J889.-~^Mr. J, C. Kelly, Bnb- As- 
sistant Conservator of Forests, made over charge of the Darrang 
Forest Division to BaMl Jogeevar Sur, Sub-Assistant Conservator 
of Forests, on the afternoon of the 6tb December, 1889, and pro- 
ceeded to join the Forest Survej Branch at Dhubri, to which be 
has been attached. 

No, 169.— 9th January, 1890,--^Mr, D. P, Copeland, Officiat- 
ing Deputy Conservator of Forests, received charge of the Garo 
Hills Forest Division from Mr, T, J, Campbell, Assistant Con- 
servator of Forests, on the afternoon of the 7th December, in 
addition to his own duties. 

No, 170. — Mr, T. J. Campbell, Assistant Conservator of Forests, 
availed himself of the leave granted in General Department Noti- 
fication No. 412, dated 18th December, 1889, from the afternoon 
of the 7th December, 1889. 

No, 1479. — The 27th February, 1890 , — Leave of absence for six 
months, under Article 340, Chapter XIII. of the Civil Service 
Regulations, is granted to Mr, C. O, D. Fordyce, Deputy Con- 
servator of Forests, in extension of the furlough granted in Noti- 
fication No. 250, dated the 15ih August, 1888. 


Nobth-Westeru PaovmoEs aed Oodh Gaxbttb — 


The following Forest officers have passed in— 

Forest Law, by the Higher Standard, 

Mr, B. B, Osmaston, AssisUnt Conservator of Forests, Debra Dfin. 

Land Ret>enue Systems, by the Higher Standard, 

Mr, B. B, Oemaston, Assistant Conservator of Forests, Debra Diin. 

Femacular, by the Higher Standard, 

Mr, L, Mercer, Assistant Conservator of Forests, Biharanp^. 
Mr, B, Osmaston, AssisUnt Conservator of Forests, Debra Don. 


Vernacular, by the L^ower Standard, 

Mr, M, Hill, Conservator of Forests, Kheri, 

v- ,^The J8th January, 1890. supersession of this 

TL846A-60 


Depwtmenl Notifiction No. d'tod »3th BopUmber. 

F. BaiUy, Conwrvttor of Fomts, School 
Circle. North-Western Provinces and Oudh, special leave under 
article 848 of the Civil Service Regulations, for three months, with 
effect from the 24th August, 1889. 

No. — .—Th* S7th January. JSM.— With effect from the 14th 

OoS'Tseg, Mr. B. B. AesieUnt Con.err.tor of 

Foreete, 8rd grede, North-Weetem Prorincee end Oudh, to be 
AssisUnt Conservator of Forests, 2nd grade. 

No. — With effect from the efUmoon of the 26 th Not- 

«mb»' l8S9%r. L. Mercar. Aesieleut “f 

eharg^of the 8eh4r.upor DWieion, to hold temporerj cherge oi 
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the Dehn Ddn Division, in addition to bis own duties, daring the 
deputation to the Forest School of Mr. A, SmythieSf or until fur- 
ther orders. 

^ 0 . effect froui the afternoon of the 2nd Jan- 

li-7 

nary, 1890, the date on which he reliered Mr, L, Mtrttr of the 
charge of the Sahdranpar Division, Ur, B, B, Osmaston^ Assistant 
Conservator of Forests, to hold temporary charge of that Division, 
until farther orders. 

No, Vkhruary^ 1890,~^Mr. M. Hill^ Assistant 

Conservator of Forests, attached to the Kberi Division of the Oadh 
Circle, to the Bhira Sub-Division of that Circle, as a temporary 
arrangement. 

No, February^ 7890.— With effect from the 

8rd November, 1889, the date on which Ur, W, B, J, BrtrtUm^ 
Deputy Conservator of Forests, 1st grade, proceeded on enbaidiary 
leave preparatory to furlough — 

Mr. A, SmythieSf Officiating Deputy Conservator of Forests, 8rd 
grade, to officiate as Deputy Conservator of Forests, 2nd grade. 
Ur. F. B. Bryant^ Officiating Deputy Conservator of Forests, 
4th grade, to officiate as Deputy Conservator of Forests, SrJ 

grade. 

No, effect from the 24th November, 1889, the 

lx-ovA^l2-2 ' 

date on which Afr. N, Hearle^ Deputy Conservator of Forests, 4th 
grade, retnmed from furlough - 

Ur. N. Hearlft Deputy Conservator of Forests, 4 th grade, to 
officiate as Deputy Conservator of Forests, 3rd grade. 

Ur. F. B, Bryant, Officiating Deputy Conservator of Forests, 
3rd grade, to officiate as Deputy Conservator of Forests 4 th grade. 

— With effect from the 2Gth November, 1889, the 

date on which J/r, A. Smythittt, Officiating L^epnty Conservator 
of Forests, 2nd grade, was appointed to officiate aa Instructor of 
the Forest School, Dehra Ddn— 

Mr, S. EardUy-Wilnuit, Officiating Deputy Conservator of 
Forests, 3rd grade, to officiate as Deputy Conservator of Forests, 
2nd grade; 

Mr. F. B. Bryant, Officiating Deputy Conservator of Forests, 
4th grade, to officiate as Deputy Conservator of Forests, 3rd 
grade. 

No. Ftbnutrs, 1800.— Mr. J. M. 

Bnb^Asnstant Conservator of Forests, from the Ganges to the 
Kumann Division of the Central Circle. 

78Pa— With effect from the 

14ih October, 1889, to fill existing vacancies:— 

MiSirg, L, Mercer and B. B. Osmaiton, Assiatant ConsarTstors 
of Forests, 2ad grade, to officiate as Assistaat Conservators, Ut 
grade. 



extracts from official gazettes. 


vii 


VII-274B’ — February^ 1890,^ A departmental exami- 
nation for junioK officers of the Civil Service (Covenanted and 
Statutory)^, forest OfficcrH, Cantoniiient Magistrates and candi- 
dates for Cantonment Magistracies, will be held on Monday, 2l6t 
April, 1890, and following days, commencing at 10 a.m. each day, 
Agra and Lucknow, and will he f*<jinJacied by the Divisional 
Committees of tlioso j)la(«‘b. 

No. Pebninry, C. J. Ponsonby, 

Deputy Conservator of Forests, 1st gra<lc, in charge of the Pilibhi't 
Division and lihira Snh-Divivion, furlough out ftf India on medical 
certificate for nine montiis, with otVect Iroin the 14tli February, 
1890, or siihseijuent date. 

II- 44 s.ir.^{' — M. As'.istant C on-,ervator of Forests, 
attached to the Ilhira Suh- ! hvision, to hoM cdiarcf* of the Pilibhit 
Di\iKn>n and JJhira Snh-DivKion, dm ing the nhsence on furlough 
of Afj. C. */. Ponfonby^ or until further orders. 

j hOH 

A'o. v ' V. t — Mttrchy IS'fiK — Witli effect from the 26th 

January, vice Aft, ./. AI, Ui atdwootl, Dejiuty Conservator of 

Forests, iJrd grade, deceased — 

Aft. A, Smyfhti'Hf Deputy Conservator of Forests. 4th grade, to 
he Deputy Ciinnervator of I (»re<ts, ;»fd gra hut to continne to 
officiate us Instructor of the Forest Selexd. 

Afr, A. P\ Uroiin, A'^sistant Conservator of Forests, 1st grade 
(on liepntatitui to Ceylon), to he Deputy Conservator of Forests, 
4lh grade, hut to he seomnled on the list of llepuly Conserva- 
tors. 

Afr, -4. CamphfH^ Assistant Conservator Forests, 2nd grade, 
to he Assistant Conservat<'r of Foiesls l^i grade, hnt to cini- 
tinue to ofliciatv as D**j»nty 4'oii.s»‘r\ ator, 4lh grade, 

Pdkjab Gazette — 

So, <\,^The ftth Jonnary, 1890.^. Mr. R. J. P Assi^tnnt 

Coii«ervat<^r of Forests, made <»ver charge of hia duties in the 
Chamha Forest I>ivisii>n on the forenoon of 27th Xoveniher, and 
has been attached to the rnihalla Forest Division, with elfect 
from tiie afternoon of 6ih Deceinher, 1889. 

So. yth— 7Vie isth JnnuAvy. ISUiK-^Mr C. P. KUiott, Deputy 
CoUhOrvalor of Forests, and Mr, J. PI. lifin-ett. Assistant Conser- 
vator of Forests, respectively, made over and assumed charge of 
the Multan Forest Division on the afternoon of 8th January, 
1890. 

So. TAe i^Sfh January, Conseinienl on the return from 

furlotigh t»f J/r, ./. C aM c Houctl, Deputy Conservator of Forests, 
Ist grade, the f<dlowing reversion shall have effect from the fore- 
noon of the IfSth of Novemher, 1889: — 

Afr, G, S. Hart, Ofliciaiing As.sistnut CoiLscrvator, let grade, to 
Assistant Conservator. 2nd grmle. 

So, 40. — CNtiisequont on the departure c*n the llfh of November, 
i8B9, ofA/r. a, E, Wild, Deputy Conservator of Forests, Ui 
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grade, on the privilege leave granted to him in Punjab Govern- 
ment letter No. 880, dated 2nd November, 1889, the following 
temporary promotion to .take place with effect from (he 11th of 
December, 1889, until further orders : — 

Mr, O, S. //arf, AsBistant Conservator, 2nd grade, to act as 
Assistant Conservator, 1st grade. 

JVo. 53 . — The 8th February, 1890,^ Mr, J, H, Lace, Deputy Conser- 
vator of Forests, on transfer from Biliichistan, reported his arrival 
at Lahore on the forenoon of 8rd February, 1890, and assumed 
charge of the Working Plans Division on the forenoon of 4th Feb- 
ruary, 1890, 

61, — The 11th Fehntary, 1890, — Mr O. •^, Ihiri, Assistant 
Conservator of Forests, Direction Division, has obtained privilege 
leave of absence for 21 days, under Article 277 of the t ivil Ser- 
vice Hegnlatioiis, with effect from the forenoon of the 1st of 
February 1890, or such subsequent date as he may avail hiinsolf 
of it. 

A'o. 76. — The 2Gth February, 1890 . — With reference to Punjab 
Government Notification No. 61, dated 11th February, 1890, it is 
hereby notified that Mr, G, S. /lart, Asbistant Conservator of 
Forests, availed himself of the leave therein granted on the after- 
noon of the let February, 1890. 


8. — Central Phovincbb Gazette — 

MS!. 7493. — 7’/»e January^ 1890 , — The Chief Commissioner is 

pleased to make the following Uules, nmlcr Section 25(i)of Act 
VI I. of 1878 (the Indian Fc^rest Act), in coritinnation of those 
published in Central Provinree Gazette Notiticatioiis No. 6225, dated 
the 29th November, 1888, No 1 .505, dated the 8lh March, 1889, 
and No. 7313, dated the 1 1th December, 1889, and in superaesaion 
of those contained in Notification No. 7 19.3, published in the Central 
Promncee Gazette of the 2) at December, 1889: — 

XI. — Independently of any restrictions made under Rule II., 
clause (2), a permit iasued under these Rules docs not authorise 
the destruction of any kind of Hird, other than the game and 
edible birds included in the following list 


Systematic Name. 

1, Sand Orfltmr, 

Pterocles faaciatas, 

„ exustos, 

2 Pea-fowl. 

Pa VO crifltataa, 

8. Jungle-fowl. 

Gallos ferrugincoa, •• 
„ Sonoeratit, *. 

4. Sjmr^fowl. 

Oallopcrdix spadicens, 

„ lunolatos, 

5. Partridge, 

Francolinas vulgaris, 

„ pictui, .. 
Ortygomis poudiceriana, 


Vernacular name. 

• • Bhiit-titur. Dongnr-konri. 
.. Hbut-titur. 

.. Mor, Muiijur. 

.. Jungly Murgh. 

• • Do. * 

.. Choti Jungly Morghi. 

• • Do. da 

• . Kala tiiar. 

Do. 

• • Qora titur. 
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6. 

Quail, 



Coturnix coromandelica, 

Chinuk. 

7. 

JJudk-Quatl, 



Pcrdicula Arj^ooiids, .• 

Lawa. 


M aaiatica, 

Do. 


Micropcrdix llicwittii, 

Sirsi-Lawa. 

8. 

HuMtard’- Qua i 1, 



Turnix piif^iiax, 

Guudra. 


.Inndera, 

Do. 


„ Duasuniiori, .. 

Tura-Dubki. 

9. 

liuftard. 



Kupoditis Edwardsii, •• 

Hoom-Tokdur. 

10. 

Lih-Flnnkan, 



Syphcotldca aanta, 

Tun-Mor. 

It. 

Sjnt rred - Goone. 



SarkidiorniH melanouotuH. 

N ukta 

12. 

OoonC'-Tt'al. 



NettapuH conimaudelianua, 

Girja. 

18. 

WhiAthHff Tiuil. 



Dciidrooy^na aroaata, 

Silli. 

14. 

Duck. 



Anas Ftekilorb) ucha, .. 

Garmpai. 

15. 

Green 



CrocopuB pha!nicn|itorus. 

llarrial. 


chloripaster, .. 

Do. 

16. 

JHue Tfaek Pi (jeon. 



Colttiuba lutcrnicdia, .. 

• Kubutur. 

17. 

Dore*. 



Turtur Meeiia, 

Kula fachta. 


„ Camba><‘nsi8. ,, 

Tortru fachta 


HI rateiiMi, . . 

C'hitroka fachta. 


„ riHonua, 

Dhor fachta. 



Scroti fachta. 

18 

Mif^ratory itiarnh and water hirdn. Mieh as duck, teal, siiipp. Ac., which 


do Ui>t breed in these l*r«i\tnccH and \isit them ui the coltl beacon only. 

XII. — With refoii'iico to clmisti 

v3)of iCulo II., the destruction of 

birtiM ot th(‘ »;{uH’iob named in 

lUilc XL and of deer and antelope 

is 

prohibited during the close season^ the term of which is fixed as 

follows 


For 


Close season. 

1. 

Sand-f^rouse, 

... 1st October to 3lst May. 

2. 

rea«fuwl, 

... IhI March to 30th November. 

3 

tTiin^le*fowh 

Do. do. 

4. 

Spur<fowb 

Do. do. 

8. 

llHrtiidite -- 



Francohona vnt);aria. 

\ 1st June to 30th Novomher. 


„ pictiiB, 



Ortygortiis pondiccriatia, 

... 1st January to 3()th June. 

6. 

Qualb 

... iHt .May to .30th November. 

7. 

liuah-Qaail, 

... Do. do. 

8 . 

tlusUrd-Qiiail, 

Do. do. 

9. 

lluatard, 

... Do* do. 
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10. 

Lik-Florikiin. 

•mm 

••• let May to 30th November. 

11. 

Spurred-Gooae, 

toe 

... Ist June to 80th November. 

12. 

Guose-Tcal, 


... Do. do. 

18. 

Whistling Teal, 


... Do. do. 

14. 

Grey Duck, 


... ho do. 

15. 

Green Pigeon. 


... Ist February to 81 st July. 

IG. 

Blue Hock Pigeon, 


... 1st November to dOtb June. 

17. 

Doves— 

Tartar Meenn. 


... Ist February to 81st July. 


„ Camba) enais, 


... 1 


„ surntensis, 


.. V Ist November to 3 1st May. 


„ risorius, 


...1 


,. Kctjcgalcnsis, 


... Ist Februnry to S Ist July. 


18. Deer ami AntelojMJ — 

Does, liimirt and Khnsuh, ... ... The whole year. 


I (louni, 

Stags. ... ‘I Sninhur, 
f Chitol. 


1st May to ,'llst October. 

1st A pril to .‘tlst < letober 
1st September U* let March. 


Ao. 7494. — Py virtue of the authority piv<’n Ivy No, 20 of the 
Rules framed l*y the Government of India, under Section 17 of 
Act XI. (vf 187ft (the Indian Arms Act), the Chief ('ominisRioner 
\B pleased to direct that Licenses grantt'd under N(vs. IS and 16 
of those Rules (i.e., Licenses in Foims VJII. and XL. logo armed 
for sjvort, A:c., and to j'osscss arms for th«v destruction of wild 
animals) shall he suhjeet to the ohs<T\uncc of a the 

limits and a})]vIication of v\hiih shall ho ns f(>ll(>ws. Notdieution 
Xo. 7494, published in tlie Ciutrnl Pun'inres Gazette of the 2 let 
December, 1889, is hereby supeiseded : — 


Specification of Binns 
OB Mammals. 

1. Hand O'roujir. 

I'ttrocles faMiatu**, 

CXUStllS, 

2. Pta-fou'l. 

Pavo cristatoa, 

3. JuHfjh'^fonl, 

Gallos ferrnginens, 

,, Sonneratii, 


\ Kii.NAOfT.AK Nami;. 

I'bat-ntwr I>oii^'ur-k*-iiri, 

... lUiut titur, 

... Mor Munjiir, 


Jiiiiglv Miirgh, 

i;u. 




4. Spvr-fou'l. 

(ialloperdix )>|>adireus, ... CboU Jangly Murgbi, 

luuulatus, ... Do. do. 

6. Partridge. 

Francolinos vulgartH, ... Kula titor, 

„ pictus, ... J to. 

Ortygomia pondiccriana, (rora titor, 

6. Quail. 

('otamix coromaiidelica, Chinuk, 

7. Push- Quail. 

Pcrdicola Argoonda. I^wa. 

aaiatica, ... Do., 

Microperdix Blewittii, ... Birsi-Lawa, 


"1 

...} 
... { 


Close Season. 

1 St OrtobiT to 
31st May. 

lit March to 
30tb Novrinber. 

Ditto. 


Ditto. 


1st Jane to 
SOtli November. 

Ist Jannary to 
3UUi Jttoe. 


let May to 
30ih November. 


Ditto. 
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Specification of Birds 

Vernacular 

Close 8p;a8on. 


OR Mammals. 

Name. 

R. 

livutard- Quail, ' 




Turiiix pii(;nox, 

Cium’ni, 

V 


„ ilouclcra, 

Do. 

" 1 Ist May to 


„ Du.sbiiuiicri, 

Tura-Dubkl, 

^ 30th November. 

9. 

JivMfard 




lOilwtirdsii, 

Hooiii-TcV,<lur, 

* . Ditto. 

10. 

Lik’ Finn lean. 




phcoti(le*< uunta. *• 

Tmi-Mor, 

• • Ditto. 

11. 

SujfrrrtU (rooitc 




Sarkuiionuh niL‘lai)<*i)otu«, 

Nukta, 

( Ist June to 

1 30th November. 

12. 





Vi'ttapuH coromandcliaitub, .. 

Girja, 

. . Ditto. 

13 

II'A tttdtntj- JruL 

I)(.n(lrrK'yt;iiu an'uatu. 

SiUi, 

Ditto. 

14. 

(in»j Ihn'k. 




Anas INi'kilorbuiciia, .. 

iiuriiipai, 

> « Ditto. 

15. 

(irt'ra JUyeon. 




Crocopufi pha ni('(tj»tcTu.H, 

IltiiriHl, 

.» 1 1 St February to 


,, chluni'H.Htcr, .. 

Do. 

. . J (list July 

IG. 

Jtlue Jlu'l 



( oluiuhn nitoriiKUiu. .. 

KabiitVii , 

1 Ist Xoveniber to 




1 30tli J une. 

17. 

Ih rt 'i ^ 


0> 


Turtur ntreua. 

Kulia fuchta, 

? 1st February to 
*’ 1 31st July. 


.. caiiibH> t'nsih, 

., biirntoitbiSi .« •• 

^ ribiMiiiM, .. •• 

Torlru fnohta, 
Chitr *kii fiu'btfl, 
Dhoi tuchta, 

* * I 1st November to 
••J nistMuy. 


m'ne^aloiifii v. 

Scroti fachta. 

? Ist Februarv to 
•* } JKtJuIy. 

IK 

mlnr Hirils whah lu ihiac 

I'ruvincew, 

1 •• 

The whole year. 

ly. 

Mitfratiiry maroh aiul water lurtU, 




aiu'h as dut'k, tvut, snipe, jko , 
which diinut hrtiMi in thcM' I'lo- 
viiicTK tuid them in (he cold 


No close season. 


Hcasiiu imly. 

J 


IfO. 

Deer anil Anlclopo — 




Docs, lliiiiU ami Kawn!*, 


.. The whole year. 



[ tioillli, 

1 Isf May to 



** } 3Ut October. 


htaj|;a, 

1 

Saiiibur, 

1 1st April to 

*’ J 3 Ist October. 



\ Chitul, 

) ist September to 
*• j IsC March. 


^^o. 140 .— lOth January, ISUO.^Mr. F. S. Barker, Deputy 
ConserFstor uf I''orest«, wiw granted six months* leave on medical 
cortiticnte, from the 18th July, 1888, to the 17th January, 1889. 
Mr Barker was also granted three months’ special leave from the 
afternoon of the 2r»th July, 1889. 

Notihcatioiis Nos. 4345 and 4316, datiMl the 18th July, 1889, are 
hereby cancelled. 
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No. 328.— 2%e 21 9t January^ 1890, — Mr, J, C, Mendei, Sub- Assist- 
ant Conservator of Forests, Jubbnlpore, availed himself, on the 
forenoon of the 7th November, 1889, of the fifteen days* privilege 
leave granted him by Notification No. 8351 of the 29th October 
last, and reported his return to Jubbulpore on tlie afternoon of the 
21 St November, 1889. 

No, 385. — The 23rd January^ 1890, — The under-mentioned officers, 
who have been appointed by Her Majesty *8 Secretary of State to 
the Forest Department of India, reported their arrival at Bombay 
on the 23rd December, 1889, and at Nagpur on the dates specified 
opposite their names. They are posted to the districts noted 
below : — 

Mr. A, M. CacctVi, 27th Drcembcr, 1 889— Dhandara. 

Mr, P, II, Cliitterburk^ 27th December, 1889 — Raipur. 

Mr, W, F. lAoyd^ 1st January, 1890 — Hoshangabad. 

No, 407. — The 29th January^ 1890,-^T\w services of Mr, J. C, 
MendeSj Sub-Assiptant Conscrv'ator of F’orosts, temporarily em- 
ployed in the Central Provinces, ere replaced at the disposal of the 
Government of Bengal. 

Ao. 533. — I'he 30th January, 1890 , — Mr, A. W, Blunt, Assistant 
Conservator of Forests, is declared to hove passed the Depart- 
mental Examination in Land Revenue and Forest Law, prescribed 
in Sectiniis 50 and 51 ot the Forest Ci>de {.3rd Kdition) 

No, 53L — Mr, A. \y. Blunt, Assistant CMUservalor of Forests, is 
declared to have passed the prcMTihed Departmental Examination 
ill llindustani by the Lower Standard. 

No, 6.37. — The 4th February, 1890. — With reference to Notification 
No. 385, dated the 23rd ultimo, the uinler- mentioned Assistant 
Conservators of Furc.Nts reported their arrival at their respective 
head-quarters on the daU's specified against their names : — 

Mr. A. M. Cacna, at Bhaiidara, on the afternoon of the 28th 
Dccnnbrr, lhH9. 

Mr. P. II. Clutter buck, at Raipur, on the f<*reno<»n of the 4th 
January, 1890. 

Mr, \V. F. Lloyd, at Hubhangubad, on the afternoon of the 3rd 
January, 1890. 

A’o. 700 — The 3th February, 1890. — Consequent on the appoint- 
ment of Mr. R. II. C. Whittall, Deputy Conservator of ForesU of 
these Provinces, as Conservator of Foreata, Punjab, the following 
promotions are ordered with efiVet from the 28lh Detober, 1889 : — 
Mr, F, B, Dtcktnecn, Cfiieiating Deputy Conservator of Forests, , 
2nd grade, is confirmed in that grade, aud will continue to offi- 
ciate as Conservator, .3rd grade. 

Mr. O. F. Prevo^t, Onieiating Deputy Conservator, 8rd grade, 
in Berar, is confirmed in that grade. 

Mr, IV. King, Deputy Conservator, 4th grade, sub. ijro few., 
confirmed in that grade, and will continue to officiate as Deputy 
Conservat^>r, .3rd grade. 

Mr. 11, Moore, Ciffieiating Deputy Conservator, 4th grade, to he 
Deputy Conservator, 4th grade, sub. pro trm., and to continue 
to officiate as Deputy Conservator, 3rd grade. 

Mr. G F. 7'aylor, Assistant Conservator, lat grade, sub. pro 
tern., in Berar, is confirmed in that grade, and is appointed to ho 
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Depnty Conservator, 4th grade, snb. pro tern. ; also to continue 
to officiate as Deputy Conservator. 3rd grade. 

JVo. 701.— Con8e(|uent on I he appoiiitment of Colonel O. «7. van 
Somtren^ Conservator, to tlie charge of the Northern Circle, Cen- 
tral Provinces, the foll(»wing reversions are ordeied with effect 
from the 7 th December, 1889:— 

Mr, F, li. Dickiufion^ Ofliciating Con'-ervatur, 3rd grade, to re- 
vert to Deputy CoiiMTvator, 2nd grade. 

Mr. G. II Foster^ (Jfliciating Deputy Conservator, 2ud grade, to 
revert to Deputy ConservaUir, Srd grade. 

Mr. Q, F, Taylor, ItepiUy Conservator, 1th grade, sub. protcm,, 
in lierar, and Ofliciating Deputy Conservator, 3r(l grade, to re- 
vert to Deputy Conservator, 4tb grade, sub. pro lem. 

Mr, A, iraL^ori, Ahsintaiit Conservator, 1st grade, sub. pro tern., 
and Officiating Deputy Conservator, 4th grade, to revert to 
Assistant Conser\alor. l«t grade, sub. pro ieui, 

Mr. A. F. <Vrro//>;j, x\ssistaut ( ‘oiiaervator, 1st grade, sub. pro tew., 
to revert to Oflicinting Assihtant Coiis< rvator, 1st grade. 

So. 951 . — Tilt link February, JSIFK — Witli the previous sanction 
of the Cfovernnient <if India, Mr A*. C. Thompson, is appointed a 
Sub- AsNistant Ctuiservator of Foic.>l.s, on probation, with effect 
from the Ist February, 1890. 

Mr. ThennpsoH is ported to the Chanda Fnre&t Division, 

12. — Burma Gazrttk— 

So. 180. — TUt Slst December^ I HSU. — The Chief Commissioner 
is pleased to direct that, with effect from the 1st December, 1889, 
the Bhaino Forest Division shall be divided into two Divisions to 
bo called respectively the Bhuino Forest Diiision, with head-quar- 
ters at Bhatito, and the Kathu Forest Divi.sinn, wiili head-quarters 
at Katha. 

1'be local liiiiit.s i*f the Iihaiiio J‘\)re'*t Division sliall be those of the 
Bhanio district iiuluding the drainage area of the Nampa, Sinkau, 
and Moyu streams, and that part o! the Nam/.m drainage area at 
present in the Katha district. The local limits of the Katha Divi- 
sion shall include the reiiiAiiider of the Katlia district excepting 
the portion drained hy tributaries ot the Mu river, the portion of 
Mmiieik drained by the iShwele and its tributaries, and the Ruby 
Mines district. 

So. I. — The Ulh January, /6m— The following transfer is or- 
dered : — 

Mr, F, J. Branthtvaife, Assiatant Conservator of Forests, on 
being relieved by Mr, C. IF. A. i^ruce, from Taungdwiugyi to 
the Rangoon Division, l\ gn Circle. 

So. 2. — A/r. Geoffrey Foyers Long, Assistant Conservator of 
Fo/eaU, re|K)rted his arrival at Rangoon on the Cth January, 1890, 
before noon. ... 

Mr. Long is posted to the Tharrawaddy Forest Division, Pegu 
Circle. 

No, 8.— A/r. IFiY/iaw Thoinai Totenley McIIarg, Assistant tonser- 
valor of Forests, reported hia arrival at Rangoon on the 6th 
January, 1890, Uffore noon. 
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Mr, McHarg iH posted to the Working Plans Division, Pegu 
Circle. 

No. 4.— A/r, Charles William Agneio BrucCy Assistant Conservator 
of Forests, reported his arrival at Rangoon on the Oth January, 
1890, before noon. 

Mr. Bruce is posted to the Tanngdwingyi 8ub- Division, Miiibii 
Division, Upper Bnnna Circle. 

No. \^,^Thel6th Jamtaryy IS^O, — It is hereby notified for general 
information that the Govcriiineiit of India has derided that (Jovern- 
ment candidates of Burmese, Shan, or Karen extraction for admission 
to the Ranger's cour.se at the Dehra Diiii Forest School shall, during 
the three years 1890 to 1892, he adinittod into the school after 
pa.S8iug such entrance exaiiiinatiou as any of the Conservators of 
Forests in Burma may deem suflicient, instead of the examination 
prescribed in paragraph 7 of thescho(d prospectus. Such candidates, 
after following the usual course of stmly nt the Forest School, ah 
prescribed in the prospectus, will bo granted certificates of (lualifi- 
cation to hold Kangerships in Burma only, on obtaining the mini- 
mum number of marks in surveying and fore>try, and without ro' 
gard to their passing nr tailing in other subjects. 

No. 1,— T'Ac S-ith January y ISOO. — -Mr. (i. H, Aon//, Assistant 
Conservator of Forests, reported his arrival at Tliarrawadtly the 
afternoon of the 12th instant. 

No. 2. — Mr. IF. T. T, McUurgy A.ssistaid Conservator of Forests, 
reported bis arrival at Tharrawaddy on tbe alieruf>on of the 12th 
instant. 

10. — Behak G.\zette — 

Nil 

11 ^IVSOF'.K GaZETTK 

No. 273. -The*J’tr{l Decemhery 1HH9 . — Mr. C. E. M. Huiselly Super- 
intendent of F<»reBtH, Bangalore, is granted lea\e on medical 
certificate for one iiio'.ith with elTect from the lltb December, 1889. 
Mr, S. ISapu HaOy Sub- Assistant C»»nscrvator of Forests, Ban- 
galore, is appointed to act as SuperiiitendcMit of FnresU, Banga- 
lore, during Mr. Riisstdrs absence. • 

No. 318.— J'/n :}r(l February y JfiUO. — .Mr. //. Sub- As- 

sistant Conservator of Foresta, is granted privilege leave of absence 
for one week, fi^m the IJtli January, 1890, or from such date as 
he may avail himself of the Kann*. 

No, 32ib — The 4lh February, ISUiP.^Mr. B. Stinivasa Fno. Sub- 
Aasistint Conservator of Forests, Tmnkur Dlntrict, Ik granted ten 
days’ privilege leave of ubaence with eflect from such date as he 
may avail biniKelf of the Name. 

No. 34o.— A/r. C. K. M. Ruf nelly Superintendent of Forests, Ban- 
galore DiHirict, Imviiig returned to duty fiom tbe sick leave grant- 
ed to birii ill Notification No. 273 of tlie 23rd December, 1889, 
reaumed charge of bis office from Mr S. A Bapn itnoy bub- Assist- 
ant (yonservator of Forests, on the forenoon of the 1 1th January, 
1890. 
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ATo, 181. 17th hiarehf 1890, — Mr, A, fimythies^ Deputy Con* 
HerTAtor of Fomta, 8rd gradoi North- Western Provinces and 
Oudb, and Officiating Instructor at the Forest School^ Dehra Diin, 
is granted furlough for seven months, under Article 340(6) of the 
Civil Service Kegulations, with effect from the 4th April, 1890, 
or any subsequent date on which he may avail himself of the leave. 

yVo. 26.33.— neisf Apnl, 1890,^The Hon’ble W. C,BenetU Sec- 
retary to the Government of the North-Western Provinces and 
Oudh, is appointed to officiate os Secretary to the Governineut of 
India in the Revenue and Agricultural Department during the 
absence of Sir E, C. Buck^ Kt , on furlough. 

Mr, Benett assumed charge of the office on the forenoon of the 
lat April, 1890. 

No, 260.— 7*Ae 11th April, 1890, — The following temporary ap- 
(Kiintments and promotions are made during the absence on furlough 
of LtoMtonant- Colonel F. BaiUy, R,E,, Conservator of Forests, 2nd 
(Officiating Ist) grade, School Circle, North-Western Provinces 
and Oudh, and Diiector of the Forest School at Dehra Dun, with 
effect from 24th March, 1890, and until further orders : — 

Mr, G, Mann, Cuuservator, 2nd grade, Assam, to officiate in 
the lat grade. 

Mr, C, Bagehawe, Conservator, 3rd (Officiating 2nd) grade, Cen- 
Iral Circle, North-Western Provinces and Oudh, to be Con- 
servator of the School Circle, and Director of the Forest School. 

Mr, B, //. C, Whittall, Conservator, 8rd grade, Punjab, who in 
Notification Nor 79 F.-C. of 14th February last was appointed 
to officiate in the 2nd grade rice J/r. Home, on privilege leave, 
to continue to officiate in the 2Dd grade. 

Mr, S, EardUy- Wilmot, Deputy Conservator, 8rd (Officiating 
2nd) grade, North-Western Provinces and Ondh, to officiate 
in the 8rd grade of Conservators and to hold charge of the Cen- 
tral Circle, with effect from the date on which he assumes chaige 
of that Circle from Mr, Bagehawe, 

No. *804.— rHe 24th Aprtl, 1890.^Mr. F. B. IHchimon, Deputy 
Conservator of Forests, 2nd grade, Ceutral Provinces, officiated in 
the 1st grade of Deputy Conservators from the 2l8t Jnnusry to 
the 3 lit March, 1890, both dates inclusive. 

No, 306.— Tlis following reversions took effect from 30th March, 
1890, consequent on the return from privilege leave of Mr, 
A, L, Home, Cons# r? stor of Forests, 3rd (Officiating 2nd) grade, 
Bengal ; — 
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J/r H, H, DaviSy Officiating Conservator, Srd grade, Bengal, 
to Deputy Conservator, Ut grade. 

Mr, J. 1\ Jelitcoe, Deputy Conservator, Officiating Ist grade, 
Assam, to Deputy Conservator, 2nd grade. 

No, 307.— 7Vie 5th J/oy, 1800. — Consequent on the departure on 
furlough of Mr. A. limt/thtes^ Officiating Instructor at the Forest 
School, Debra Dun, Mr. E. E, Fernandez, Deputy Director of 
the Forest School, is appointed to hold charge of the Office of 
Instructor at the School, in addition to his own duties, with effect 
from the Srd April, 1890, and until further orders. 

2. — Madras Oazkttb— 

The 8th March, 1890. — Mr. J. O. F, Marshall, Suh- Assistant 
Conservator, 2nd grade, on piobatiou, is confirmed in that grade 
from Ist instant. 

Mr. C. J. \Povter$z, Probationary Kuh-Assistant Conservator, 
Salem District, to he Sub- Assistant Conservator, 2iid grade, 
with effect from 2nd June, IHHI). 

Mr. C P. Howell, bub- Assistant Conservator, Acting 1st grade, 
from the South Arcot Di'»tiict to Trichinupoly, lor special duty 
until further orders. 

Mr, C. J. H'^outeifiz. Suh- Assistant Conservator, 2iid grade, from 
Salem to Soutli Arcot Di*«trict. 

Of the officerh who appeared on the 17th January last for the Dc- 
partmentnl Test prescribed in para. 5b of ibe Madras Forest Code, 
tbe following have pa^'Sed : — 

C, Subrahmanya Atyar, Hanger, 5tb grade, on probation, (a and 
b) Code, Act and Hiiles. 

iS’- P. Kulftseffaram Chetty, Forester, 3rd grade, (a and b) Code, 
Act and Hules. 

A/r. E. MoniSh^, Forester, 3rd grade, (cj and b) Code, Act and 
Rules. 

Mr J. W. Ryan, Forester, Acting lat grade, (a and 6) Cinle, Act 
and Hiiles. 

Mr. A. R, Meyers, Forester, 3rd grade, (a U> e) Code, Act and 
Hules, and Forestry. 

The previous sanction of Goveniment an^^thc Board of Ri'veniio 
having been obtained, the following promotions in the Staff of the 
Northern Circle are herewith ordeied 
A/. li. Ry. T. M. Nallasawmy Nuidu Gant, Boh-Assiatant Con- 
servator, 2nd grade, to l>e Snb-Assiatant Conservator, 1st 
grade, from 20 th November, 1 889. 

Mr, II. II. Ward, Forest Ranger, I si grade, to be Bub-Aseistani 
Conservator, 2imJ grade, from 20th November, 1889. 

M* R* Ry. V» Alwar ChUty Oaru, Bub- Assistant Conserralor, 
2Dd grade, to be Bub<^Asaiaiant Conservator, 1st grade, from 
4tb December, 1880. 

Mr. T, Q. A. Gaudoin, Forest Rsogcr, 1st grade, to bo Sab- 
Assistant Conservator, 2nd grade, from 4th December, 1889. 
No, 1 1 7 .— Itih March, 1 890, •^Culesa Sabba Hi w, late Forester, 
Vayatpad Taluk, Cuddapah Disiriot, bating been convieted of 
abetment of tbeft of timber fiom tiutemment forests under Be ^ 
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ludian Penal Code, is hereby declared 
inelig^ible for further emplu^ meut in tlie public service. 

promotion of Mr, 

U oe U ^ Sub-Ahsistant Conservator of Forests from 

the 25th June, 1889, tlie followin^c promotions are ordered in the 
Staff of Forest Hangers of the Fiorthorn Circle nith effect from 
that date > 

^fr. fV, R. Newman, Forest Ranger, 2nd class, to be Forest 
Ranger, Ist chiss, permanent. 

V, P. Ramahngam Ptllatf, Forest Ranger, 3rd class, to bo Forest 
Hanger, *2iid class, perinaneiit. 

R, Sundrnm Pil/ag, Vi.rc^t Ranger, 4th class, to be Forest 
Hanger. 3r(i class, permafient. 

P. Ananda Row, Forest Itanger, 5tb class, to be Forest Ranger, 
4tli class, permanent. 

In eonsequence of the promotion of ^fr. T O. A. Gavdoin to be a 
8uh- Assistant Conservator of Forest-, from the 4th December, 
1889, the following promotions are ordered in the 8tafF of Forest 
Hangers of the N<irtberii Circle with t tlVct from that date : — 

F. P. Ramfitivgam Pdfny^ Foie-t Ranger, 2nd class, to be 
Forest Ranger, Ist class, penoaiient. 

Atr. 11 J Mt‘ Liiughhn, Ranger, 3rd class, to be Forest 

Ranger, 2nd class, permanent 

P, Ananda Rotr, Koie.>l Ranger, 4th class, tn be Forest Ranger, 
8rd class, peiinancnt. 

A Eggia ^nsfn, Forest Ranger, oth class, to be Forest Ranger, 
4lb class, perinaneot. 

C. l'<fUnrrci»n<ini<j/i, F<«nster, 1st grade, and Acting Forest Ran- 
ger, r)th class. IS conlirmed in the latter appointment from 7th 
Fehruarv, I89*h 

C- Af. Partho^nrathy Smdu, Head (^lerk. District Forest (Office, 
Dellary, is appiOiited ns Ft>rest Ranger, .)th cln^is, on probation, 
from Ist March, 1890, iml posted to tlie Kistiia Distiict. 

The following transfers aio ordered in the Staff ot the Northern 
Circle : — 

Mr. T. N. Ilfnrney. Sub- Assi.stant Conservator of Forests, 2nd 
grade, from Kuruool to (Jodavari. 

Air, II, Stafford, Hub- Assistant Conservator of Forests, 2nd 
grade, from Ciodavari to Rellury. 

Mr. M. II. Tweedie, Forest Hanger, 3rd grade, from Kistna to 
Ktimool. 

Mr, IF. R. McCay, Forest Hanger, 5th grade, from Anantapur 
to Cud da pah. 

A/. Rnthandararna il/uJa/i«r, Forest Hanger, 5th grade, from 
Boll ary to (R)dAvari 

The^J4th March, lS*)0,~^\n the NotTicalion, dated 8th March, 1890, 
regarding the piMiuotion <»f A/. R. /f//- At, SaUasawniy Naidu 
Oaru and others, published in the Fiat St. George Gazette^ dated 
lUh March, 1890, Pari 11., page 380 — 

For— “ From 2oth November, 1889. 
p^ad — ** From 25tb June, 1889.’' 

No. 112 Mr, F. D'A, Vincent, Deputy Conservator of Forests 

Madras, has been granted by the Right Honourable the becretary of 

2 o 
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Stale an extension of leaTe for two months on medical certificate and 
four months’ extraordinary leave on medical certificate without pay. 
No, 120. — The 18th March, 18i)0, — Mettsm. Claude Du Pre Thom- 
ton and Arthur liatthe Jackson, Trained Forest officers appointed 
by Her Majesty’s Secretary ot State, having reported their arrival 
in Madras on the fuienoon of the 28th December, 1880, are 
brought on the strength i>f tlie Madras Foreat Kstahlishment as 
A8*»islant Conservators, 8rd grade, fioin tliat date, and are posted 
to the 'linnevelly and Nellore Dihtrieta i espectively. 

No. 110. — Mr. J, iS. (tumble, Conser\utor of Forests, Northern 
Circle, is granted special leave for six months on urgent private 
offairs from or after the Ist April, 18'JU, under Article 348 of the 
Civil Service Uegulations. 

No. 130. — 7'he 20th Match, IHOO. — ^fr, P, M. Lmhington. Acting 
Assistant Conservator of Forests, 2iul grade, is confirmed in that 
grade with effect from the loth dannaiy, 181)0. 

The 21st March, 1800. — The two months' leave granted to Forest 
Hanger M. Shumsuddin Sahib and notiticil at page 4 4, Tart II. of 
the Fott St. George Gatetic, dated 1 1th .Innuary, 181H), is extend- 
ed by one month, i c , np to 2 lib' April, 1 81)0. 

Mr. K. C. M .Masrarenhas. Forest Hanger, privilege leave under 
Article 291 of the Civil Sei\ice Regulations for two months from 
Ihth April, IMh) 

No, 125,— 77/e 2-lth March, ISOO.^Mr. A IK. Peet, Deputy Con- 
servator of Forests, Iht grade, to act as Conservator of Foreals 
Northern Circle, during the absence of Mr, J. S, Gamble on leave, 
or until furtiicr orders. 

The following confirmations arc ordered in the ytaff of the Southern 
Circle : — 

Mr, S. C. Moss , Hanger, 2nd class, and Acting Snh- Assistant 
Conservator, 2nd class, sub. pro tern., to be 8ub- Assistant Con- 
KMV ator, 2nd ( la^s 

Mr 11'. P. l{aTitr/*r, r,r 1 cla-**', Acting siih. jno ttm., 2nd 

class, to be Hunger, 2iid edass. 

Mr, N. M. lieifo, Hanger, 1th class, Acting sub. pto Urn., 3rd 
class, to be Haiig(‘r, 3rd class. 

M, Jamhnnadha Shastn, Hanger, fith class, Acting sub. pro tem.^ 
4th cla^s, to he Hanger, 4th class. 

Mr. //. At//y, Hanger, 5tb class, on probation, to be Hanger, 5th 
class. 

C. Subrahmanga Iyer, Hanger, 5th class, on probation, to bo 
Hanger, oth class. 

7'he 25th Match, 1800, — ^Thc following promotions are ordered in 
the StaflT of the Northern Circle from Ist April, 1890 : — 

L, IJanumanthulu, Forester, let grade, to bo Forest Hanger, 5ili 
class. '* 

S. Arokiasairmi Pillai, Forester, Ist grade, to bo Forest Ranger, 
5th class, vice Mr, J, M, Payrie and C, V. Parthasarathg Naidu 
reverted to the class of " Forester.** 

The 28th March, 1800. — Mr, R, S, Bower, Forest Ranger, 4lh 
class, from North Arcot to Baletn. 

Mr. J, S, Grogan, Forest Kangor, 5th class, from TinnercHj 
to Balem. 
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Mr. A. M. Clay^ Forester, 4th class, North Arcot, to act as 
Ranger, 5th class, I at March, 1890 , during the absence 

of Ranger Shatnsudthn Sahib, on leare, or until further 
orders. 

In conH**qiience of the absence of Forest Ranger, Mr. M, II, 
Twttdit, on sick leave for six niontlm from 27tb March, 1890, the 
loUowing acting prouiotions are or lcrcf) and will take effect from 
the name date : — 

A. Ktjqia S<tfifvy, F<»refit Ranger, 4th class, promoted to Act- 
ing Forest Ranger, 1 cl}ls^. 

N, I>/a(jarazu, F- rest K,iiiir*r, 5th class, promoted to Acting 
Forest Ranger, llh chiss 

/* . fi RuthndHawtnii Pt/Z/^iy, For<'Kter, 1st grade, promoted to 
Acting Forest Ranger, 5th class. 

P. li. h lit hn*i.^fnt' t> f*tV at. Forester, l‘>t grade, is transferred 
frtun Nellore in Nilgin-., hut will .n t as Kmc'^t Ranger, 5th 
class, ill the Kurno*)! District dm mg ilie absiMice of Forest 
Hanger, Mr. .1/. If. Tictuhe nn leave, t,r until further orders. 

The I At Apt'ti, IHUO. — I Ih» I roiin 'nm of A. IInTium'iyithulu, ordered 
in < Mhce order No. s«l <*f '.i >. ’s hereby cancelled. 

77o llth April, /(S'.'/O— In the Nounciition reijariling the promotion 
of K'orester, Mr. (Uny. published at pace oiM, I'art II. of the F'ort 
St. Genvtje oali* I Dt A[inl, — 

For — “ Mr, A M. a iij. Foreste r, 4t)i class,” die. 
liemi — .Mr. A M tVoi/, Forester, I st <dass,” I'i.c, 

Mr. M. II 7 '\reed{t\ Piobiitionary Fiircst Ranger. Jird grade, 
Kuriiool District, declarcti to have passed the Surveying and 
Levelling Tests prescril»ei| in para 55 of the For(*et Department 
C^'ode and is contiiiue<l in his appointment with effect from 20lh 
Marcl), 1 » 90 . 

No. 154. — />/#-. A. It. Jarlg>m, Assistant Conservator of Forests, 
tran'^ff'rreil from Nellore to i'li ldn^nb. 

No. 152. — The ] Jfh Apul, I — Mr. IF. C. Ilai/ne, District 
Fore.st Oniieer, Trichinopoly , privilege leave (or three months, fioni 
Kiich dat«* as he may avail liiiiiself of it. under Article 291 of the 
Civil Service Regulations 

No. 153. — iVr. C, P. Howell, Snb- Assistant Conservator of Forests, 
2iid grade, to act as District Forest Otiicer. Tricniiiopoly, during 
tlio absence of Mr. IV. C Jloyue. on leave. 

The irtth April, ISifO . — In the Dlliee order of the Conservator of 
Forests, Northern Circle, No. I, dated 1st April 1890, published 
at page 534, Part 11., of Foit St. Gconje Gamtte, dated 15th April, 
1890— 

/•V— » Office Order No 81 f f 1889-90.” 

Head-^^^ Office Order No. 95 of 1889-90.” 

Tha iUt April, 75.9(1. — Rangeis. Messrs 7'hompsnn and M, Rama 
Rao, on return from the Forest School, Dehra l)un, are posted, on 
arrival, to the South and North Malabar Divisions respectively, the 
lattiT aa a temporary arrangement. 

The 22nd April, IHUO.^To Mr, J $, Orogan, Forest Ranger, 5th 
class, Ttnnevelly (since transferred to Sal«m), leave on medical 
coriificato for one mouth from 5th Match, 1890, under Article 369 
of the Civil ISorvicc Rugulaiioiia. 
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O, Arulanandam Pillai^ Forester, let class, Tinneyelly, to act as Ran- 
ger, 5th class, during Mr. Orogan*8 absence on IcaTe. 

No. 172. ^The 24th AprV^ 1890. — Mr. O. Homfray^ Assistant 
Conservator of Forests, Ist grade, to act as Examiner of Forest 
Accounts during the absence of Mr, C, O. Douglas on leave. 

No. 173. — Mr. H, II. Ward^ Sub- Assistant Conservator of Forests, 
2nd grade, to act as District Forest Officer, Kiirnool, during the 
absence of Mr. G. Homfray on other duty. 

No. 168. — The 25th April, 1890. — Mr. 0. G. Douglas, Examiner 
of Forest Accounts, is granted privilege leave for three months 
from 1st May, 1890, under Article 291 of the Civil Service Re- 
gulations. 

Th 28th April, 1890. — To Ranger Mr. Thompson, privilege leave 
under Article 291 of the Civil Service Regulations, for two months 
from 2 Ist April, 1890. 

To N. Snbhaxyar, Forest Ranger, 3rd class, Salem, under Article 
369 of the Civil Service Regulations, leave on medical certificate 
for three months from date of relief. 

3. — Bombat Gazette — 

The I5th March, 1890 — Mr. R. Q. Oliver, Assistant Conservator 
of Forests, delivered over charge of the Divihionul Forest Office, 
Working Flans Branch, Party No. II., Kanarn, to his Sub- Assist- 
ant, Mr. N. D Satarawa^a on the llth instant, afternoon. 

No. 2437. — The 8th April, 1 890.^Mr. W'. N, //e.rfow, Deputy Con- 
servator of Forents, 1st grade, is bIIowihI an extension by four 
days of the privilege leave of absence for twf> months and fifteen 
days granted to him in Guvernment Notification No. 749, dated 
29th January, 1890. 

Messrs. N. I). Satarnwahi, Sub- Assistant Conservator, and E. 0. 
Oliver, AsHistant Conservator, re«[)ectively handed over and re- 
ceived charge of the Divisional Forest Office, Working Plana 
Branch Party No. II., Kanara, on the 8th instant, after oflico 
hours, 

Mr. W. A. Talbot, Deputy Conservator of Forests, who was grant- 
ed three months’ privilege leave by Cioverumeiit Resolution, 
Revenue Department, No. 1732 of the 5lh March, 1890, deliver- 
er! over charge of the Northern Divisional Office, Ki^nara, to 
Mr. Murray, Deputy Conservator, on the 10th instant, after 
office hours. 

No. 2586,— 77i« 15th ApnV. 1890.^Mr. Q. A. Uighi, Deputy Con- 
servator of Forests, 2nd grade, and Divisional Forest Uflicer, 
Dhiirwar, is allowed privilege leave of absence for one month from 
20th Apnl, 1890, or from such subsoquunt date as ho may avail 
himself of it. * 

No. 2^^0.^The 25th April, 1890,’^Mr. A, T. ShnttUworth, Con- 
servator of Forests, N. C., is granted privilege leave of alwenco 
for three months from 1st May, 1890, or such subsequent date as 
he may avail himself of it. 

No. 2923. — His Excellency the Governor in Conncil is pleased to 
appoint— 

Mr, B, C, Wroughton to act as Conservator of Forests, N« C., 
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during the absence of Mr, A, T, ShuttUworthf or pending further 
orderH ; • 

Mr. W. G. Bfitham to art as Divisional Forest OfiBcer, Poona, 
during the absence of Air, Wrowjhtonj ot pending further or^ 
ders ; and 

Mr. yV, A. yValltnQer to act as Divisional Forest Officer 
Ndsik, during the absence of Mr, By'thain^ or pending further 
orders. 

4 . — Calcutta Gazettk — 

The 1M Aprtl^ 1890 . — Examination leave for one month, nnder the 
provisions of Section :>7 r)f the Forest Department Code, is granted 
to Mr. II, II Ilaines, Assistant Conservator ol Forests, with 
effect from the <late on whirh he may avail hioisvlf of it. 

Mr. W, //. Ijovfgravt^ Assistant Conservator, attached to the 
Direction Division, is posted to the charge of the Kurscong 
Sub-division, Darjeeling Forest I)ivision, during the absence of 
Mr. Hainef, or until further onlers. 

The Sth Apni^ J 890 — In continnat.on of the Notification, dated the 
loth January. Ih'JO, promoting Mr H /). D. French to the 2nd 
gratle of Assistant Coiis«Tvat<*rK of F(»re8ts, with effect from the 
11th November, IH'tH, Mr, French is appointed to officiate in the 
Ist grade of Assistant C’onscrvator^ c f Forests until further orders, 
with effect from that date, to till an existing ' acancy. 

8o much of the notification, dated the iMh February, 1890, as 
relates to Mr. French, is hereby cancelled. 

The 18ih April, 1890. — C'onse([uent on the reversion of Mr. H. TI, 
Ihivia. Officiating Conservator of Forests, Jrd grade, to his sub- 
stantive appointment of Deputy Conservator of Forests, Ist grade, 
with effect from the Juih March, 1 890, on the return from the 
three months* privilege leave of Mr. A. L. llornt. Conservator of 
Forests, neiigal, of which he availed himself with effect from the 
tSOlh Deceinher, 18^9, 'vide Notification, dated the 3 1 st idem), the 
following reversion is ordered with effect from the 30th March, 
1890 : — 

Mr. Q. A. Richardson, Officiating Deputy Conservator of Forests, 
Slid grade, to tfie 3rd grade of Deputy f ouservator of Forests. 

The IVjif April. 1890. — Mr. J. C. Mendefi. Sub- Assistant Conser- 
vator of Forests, ha\ ing reported his returnon the 10th March, 
1890, from the Central Pnivinces, to which he was transferred 
temporarily in the Notification, dated the 22iul March, 1889, as- 
sumeil charge of the Falamow Sub-di vision of the Chota Nagpur 
Forest Diviaion on the 2 Ist idem. 

5. — Asr^m Gazette— 

No, 1083.— 7th March. 1890,^Mr. D, P, Copeland. Assistant 
('onservator, Ist grade, and Officiating Deputy Conservator, 4th 
grade, is confirmed in that grade, vict Mr, F, S. Barker, transfer- 
red to the Central Provinces. 

No. iHSO.^The 16th March. 1890,— Mr, T, J Assistant 

Conservator of Forests, 1st grade, is appointed to officiate in the 
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4th grade of Deputy Conservator of Forests, vice Mr, C. 0 D, 
FordycCy on leave 

No. 1831. — Mr, H. O, Yoitng, Officiating Assistant Conservator of 
Forests, 1st grade, is confirmed in that grade, vice Mr D, P. Cope- 
landy promoted to the 4th grade of Deputy Conservators of Forests. 
No, 2502 — The 10th Aprils 1800, — Mr, T. J. Campbell^ Assistant 
Conservator of Forests, on return from privilege leave, received 
charge of the Oaro Hills Foie^t Division from Mr, D, P. Cope- 
land^ Deputy Conservator of Forests, on the forenoon of the 7th 
March, 1890. 

6. — North-Western Provinces and Oudii Gazette — 

No, y= — — The 14th Mnrchy 1800 , — Tientenant-Colonel F, 

Bailey^ R.E , Conservator of Forests, North-Western Provinces 
and Oudh, School Circle, furlough for two years, with effect from 
the 11th March, 1890, or suhhojjuent date. 

No, n \ 24 * — Tlearle^ Deputy Conservator of Forests, 

3rd grade, was employed on special duty ii» the Ganges Forest 
Division of the Central Circle from the afternoon ot the 23rd 
Novemher to the afternoon of the fith December, 1889. 

ATo. 1800.— Mr. J M. BUinchfitld, 

Sub- Assistant Conservator of Forests, to hold charge of the 
Garhwal Division, in addition to liis own duties, from such date 
as he may take over charge from A!*', S, R.- Wilmot^ Deputy Con- 
servator of Forests, and until further orders. 

No. ii^^n'—The 22nd April. 1890.— Mr. A. P. GrenJtU, who 
has been appointed to the Forest Department by tlic Right Hon’ble 
the Secretary of State tor India, to be an Assistant Conservator 
of Forest<i, 3rd grade, and to be posted to the Jannsar Division 
of the School Cirde, with effect from the date of taking over 
charge. 

No, Aprils 1800, — Mr, N, Ilearle^ Deputy 

Conservator of Forests, in charge of the Ganges Division, to the 
charge of the Dehra Dun Division. 

1 88 't 

1D-Ii2ir2* — Mercer^ Officiating Deputy Conservator of 

Forests, in charge of the Dehra Duii Division, to the charge of the 
Sah^ranpur Division. 

1884 

No. 11 , 112 7 1 : 8 ' — Oemaston, Assistant Conservator of 

ForesU, in charge of the Sahdranpur Division, to the thargo of 
the Ganges Division. 

1 

iFiiili-S* — 1800,^ Mr, W, Shakespear, Deputy 
Conservator of Forests, 3rd grade, whose sorvicos have been 
placed at the disposal of this Guvemmont by the Government of 
the Punjab, to hold charge of the Pilibhil Division and Bbira 
Sub-division of the Oudh Circle. 
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7. — Punjab Gazette — 

No, 100.--rA« lOth March, lH90,-~Mr G, S, Hart, Assistant 
Conservator of Korestr, Direction Division, on Ix ing recalled fr«im 
the privilege leave granted liini in Pujijab GiU'enunent Notiticatiuu 
No. 61, dated 1 llh February, 1890, reported his retiiin to duty on 
the forenoon of 14 th February, 1890, 

The nnexpired portion of Mr, Halt's privilege leave is hereby can- 
celled. 

No. 104.— T/ie 12th March, 1800, — Mr, A, V Monro, Assistant 
Conservator of Forests, on relief by Mr. A. E, Wild, Deputy 
Conservator of Forests, of the charge of the llnzura Foiest 
Division, is attached to the Lahore Forest Division, with effect 
from the forenoon of the 15th February, 1890. 

No. 107,— In substitution of Punjab Government Gazette Notifica- 
tion No. 408, dated 17th December, 1 889, the following tempo- 
rary promotions shall take place, with effect fiom the 11th of 
November, 1889, vice Mr. A, h. Wild, Deputy Conservator of 
Forests, 1st grade, j>roceeding on privilege leave: — 

Mr. ir. Shdke.^peav to act as J>cputy Conservator, 2nd grade. 
Mr. E, A. Down to art as Deputy Conservator, ord grade, 

Mr. A. L. Mclntive to act a‘' Dejnity ( 'onservator, 4th grade. 
No. 11(1. — In substitution Ua Puniah fiovennKni Gazette Notifi- 
cation N<i. 4()6, dated ITlh D» cember, 1889 the following rever- 
sions arc nunle with effect from the forenoon of the 13th of 
November, 1889, consequent on the return from furlough of Mr, 
J, C. Mcljonell, Deputy Conseivatoi of Foiests. 1st grade:— 

Mr. W. ^hakcftpcnr lo Deputy Conservator, 3rd grade. 

Mr, K. A. Down to Deputy Conservator, 1th grade. 

Mr. A. L. Mclntive to As''istant (^onservator, Jst grade 
No. 123 — The 22 h( 1 Matih, I SOU. - In eonseqnonee of Mr. C. F, 
liosiatfr'e reversion to the grsde of Sub- Assistant Conservator, 
Offieniting Sub-Assi'‘trtnt Conserx atr)r of Forests, Fnzlilin rewris 
to Forest Hanger, 2nd grade, with i ff’ect from 24tb December, 1889, 
No. 129. — 7'he 2(jt/i March, 1800. — Mes.'os. IT. ^hukespear, Deputy 
C'onservntor of Forests, ami A. T. Monro, Assistant Conservator 
of Ftu’eals, respeetivcly nia<le over ami a^. ruined charge of the 
Laliore Forest llivisiun on the afternoon of iTifli March, 1890. 
a\o. 147. — The 2nd April, 1800. — Punjab Government Notifications 
Nos. 38 and 40, dated 28lb danuaiy, 1890, regarding reversion 
and tem|K)rary promotion of Mr. G. S, Hart, are hereby eaneelled. 
No 149. — With referenee to Government of India Notification No. 
IG F.-C., dated 29tli November, 1889, and with effect from the 
date on wbicli Mr. Htipwlds proceeded on furlough, the following 
temporary promotions will take place : — 

Mr. W. Shakespear to aet as Deputy Conservator, 2nd grade. 
Mr, E, A, Down lo act as Deputy Conservator, 3rd grade. 

Mr. A. L. Mcintirs to act as Deputy Conservator, 4th grade. 
No. lf)0.— Consequent on the return from privilege leave of Mr, 
A.K. Wiki, Deputy Conservator of Forests, Isl grade, the follow- 
ing reversions shall have effect from the forenoon of the 11th 
February, 1890 
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ilfr. W, Shakespear to Deputy Conservator, 8rd grade, 

Mr. ff. A. Down to Deputy Conservator, 4th grade. 

Mr, A. L. Mclntire to Assistant Conservator, Ist grade. 

No. 151. — Consequent on the departure of Mr. E, A. Down, 
Deputy Conserxator of Forests, on the leave granted to him in 
Punjab Government No. 28, dated 25th January, 1890, the 
following temporary promotion to take place with effect from the 
Ifith February, 1890, or until further orders: — 

Mr. A, L. Mclntire, to act as Deputy Conservator, 4th grade. 
No. 153. — With reference to Punjab Government Notification No. 
91, dated fifth March, 1890, it is herefiy notified that Ldla Jowdla 
Parshdd, Sub- Assistant Conservator of Forests, availed himself of 
the leave therein granted with effect from the forenoon of 10th 
March, 1890. 

No. 1G3. — The 8th April, 1890. — In consequence of Ldla Jowdla 
Parehdd's departure on three montlis* privilege leave. Ranger 
Fazldin to officiate as Sub- Assistant Conservator of Forests with 
effect from^c forenoon of IGth March, 1890. 

No. J?7. — -The 15th April, 1890, — Consequent on the depnt.stion 
to the Patiala State of Mr. G. G. Minmken, Officiating Deputy 
Conservator, 2nd grade, the following temporary and suh. pro 
tempore promotions to take place with effect from the fortMioou 
of the 19th March, 1890, and until further orders 
Mr. W. Sha/cespear to Deputy Conservator, 2nd grade. 

Mr. F. A Down to Deputy Conservator, 3rd grade, sub pro tern. 
Mr. J. II, Lace, Officiating Deputy Conservator, 4lh grade, 
confirmed in that grade sub. pto tnn. 

Mr. R. J. P. Pinder, snb. pro tern., Assistant Conservator, Ist 
grade, to officiate as Deputy Conservator, 4lh grade. 

Mr. E. R. Murray, Officiating Assistant Conservator, Ist grade, 
confirmed in that grade snh. pro tern. 

No. 180. — The fui lough f<»r one year granted to Mr. L. G. Smith, 
Deputy CoiiBcj-vator of Forests, in Punjab Government Gazette 
Notification Nft. 218, dated 11th May, 1889, has been ccunninteii 
by Her Majesfy’s Secretary of Btate for India to leave on no'dical 
certificate for 18 inontbs. 

No. 182. — Mr. A. V. Monro, Assistant Conservator of 1' crests, 2nd 
grade, passed with credit the Departmental Kxaiiiinations in Land 
Revenue and Forest Law held at Lahore on the 28lh and 29th of 
March, 1890. 

No. 2\A.^The 29th April, 1890. — Mensrti. R. J. P. Finder, Assist- 
ant CoiArvator of Forests, and E. A. Down, Deputy Conservator 
of ForeslH, respectively made over and assumed charge of the Uin- 
bnlla Forest Division <.n the forenoon of 15th April, 1890. 

No. 223. — The 6fh May, 1890 — Consequent on the return from 
privilege leave of Mr. K A. Down, Deputy Conservator v>f Forests 
Air. R J. P, Finder, Officiating Deputy Conservator, 4th grade, 
reverted to Assistant Conservator, Ist grade, sub. pro tern., witli 
effect from the forenoon of the 15th April, 1890. 

8.— Cbntmal Phovimcrb Gazette — 

No, 1245. — Mr. F. D. Dickineon, Deputy Conservator of Forests, 
2nd grade, is appointed to the charge of the Working Plans 
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Division, End placed under the orders of the Conservator of 
Forests, Northero Circle, with effect from the forenoon of the 7lli 
December, 1889, the date on which he was relieved by Colonel Q, 
J, vanSomeren of his duties of Conservator, Northern Circle. 
iVo. 1844.— i4/)n7, 7590.— With reference to Notification No. 
497, dated the 29th January last, Mr. J. C. Mendes, Sub-Assist- 
ant Conservator of Forests, made over charge of his duties on the 
afternoon of the 4th March, 1890. 

TVo 1990. — I he 8th Aprils 1890, — Mr. F. C. IliekSy Assistant Con- 
servator of Forests, MandU, availed himself, on the afternoon of 
the ir)th March, 1890, of the two months’ privilege leave granted 
to him hy Notification No. 1 187, dated the drd idem. 

Fo, 2150. — 14th .Aprils t SOO.^^Capfatn C. W. Deputy 

Conservator of Forests, lat grade, having returned from furlough, 
is posted to the Jnhhulpore F’orest Division, 

Mr. A. :^tewart, Deputy Conservator of Forest^, on being reliev- 
ed hy Captain C. ]V. Losacky is transferred to the Damoh 
Forcht Division. 

Mr, A, Stewart and Captain C. 11’^. Losackj respectively made 
over and received charge of the Juhhnlpore Forest Division on 
the forenoon of the Ist April, 189(h 
A’o. 2212. — 77i< 17th Apni, 1890 . — fioave on medical certificate, 
under Article 8fi9 of tlie Civil Service Kcgnlations, was granted 
to Mr J. C. MerideSf Suh- Assistant (’onservutiir of Forests, from 
the 28th November to the 29lh December, 1889, both days inclu- 
sive. 

An. 2382. — The 114th Aprit, 1890 — In consequence of the return 
from furlough of Captain C, IF. Lof>ark^ Deputy Conservator of 
Forests. 1st grade, tiie following reversions will take place from 
tlie Ihl April, 189<> : — 

Mr. IF. P. Thomas, Officiating Deputy Conservator, 2nd grade, 
to Deputy C^»n^tT^alor, ord grade. 

Mr. II Moorey (Ifliciating Deputy Conservator, 3rd grade, to 
Deputy Conservator, dth grade, sub. pro tern. 

Mr. A. K. Lowrie^ ( Itlieiatiiig Deputy Conservator, 4th grade, to 
Assi^taul Conservator. 1st giad^, sub. pro tern, 

IluiiMA Gazkttk— 

No. 31. — The 116(h Frbruary, 1890 . — With the previous sanction of 
the (government of India Maitng Shwe A'a, Forest Hanger, 5th 
grade, in the Tenasserini Forest Circle, is appoint h 1 to be a Sub- 
Assihtnni (’onservator of Forests on probation, with effect from 
the Ist February, 1890, to fill the vacancy caused by the rosigua- 
■ tion of Afr. IF. O. F, Ilaslett. 

A\).*32. — Mr. C. IF. Allan, Sub- Assistant Conservator of Forests, 
is transferred from Rhwegyiii to the Upper Burma Circle. 

Ao. 83.— Mr. 11. Thompson, As^sistant Conservator of Forests, 
is transferred from Pyintnana to the Chindwin Forest Division. 
No. ^.^The 127th February, 1890.— Mr, G. IF. Allan, Sub- Assist- 
ant Conservator of Forests, joined the Shwogyin Division on the 
aftenioon of the 7th February, 1890. 

2 u 
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No, 2. — The 12th Marchy 1890, — With reference to Revenue De- 
partment Notification No. 33 (Forests), dated the 25th February, 
1890, Mr, H, N, Thompson assumed charge of his duties in the 
Chindwin Division on the forenoon of the 10th March, 1890. 

No, 45. — The 13th Marchy 1890, — Under the provisions of Section 
70 of the Burma Fore**! Act, 1881, the Chief Commissioner, as 
a special case, invests Mr. R, M, Q, Martviy Head Clerk and Ac- 
countant of the Kado Divisional Office, with the following powers, 
that is to say : — 

(i). The powers of a Civil Court to compel the attendance of 
witnesses and the production of documents. 

(ii) . Power to issue search warrants under the Code of Criminal 

Procedure. 

(iii) . Power to hold enquiries into forest offences and, in the course 

of such enquiries, to receive and record evidence. 

No, 47. — The 19th Marchy 1890, — The following alterations of rank 
ere ordered : — 

(1) . With effect from the 4th November, 1889, consequent on 

the return of Mr. J. Copeland from privilege leave — 

Mr. II. A, Iloghtony Deputy Conservator of Forests, 
4th (officiating 3rd) grade, to revert to his hiibstantive 
rank. 

(2) . With effect from the 25th November, 1889, consequent on 

tlie return of Mr, T. II. Aplin from furlough — 

Mr. H, SladCy Deputy Con^er?alo^, 3rd (officiating 
2n(l) grade, to revert to his substantive rank. 

Mr. J, Copeland y Deputy Conservator, 4th (officiating 
Srd) grade, to revert to his substantive rank. 

48. — Under the provisions of Article 291 ot the Civil Servieo 
Regulations privilege leave for three months is graikted to Mr. 
G. Q Corbetty Officiating Deputy Conservator of Forests, with 
effect from the date on winch he may avail hiuisell ol it. 


— Mysore Gazette — 

No, 354. — The 1st Mnrchy 1890. — The following will he substituted 
for Notification No. 287, dated 9th January, 189'): — 

Mr. C. E, M . Ruastlly SSupcriuieiident of Forests, Bangalore, 
availed himself of the leave on medical certificate granted him 
in Notification No. 273, dated 23rd December, 1889, from the 
11th idem. 

Mr. S, A, Bnpu Rao assumed charge of the Office of Superin- 
tendent of Forests, Bangalore, on the forenoon of the 14th Do- 
ccinher, 1889. 

Ao. 3r>5. — The 6th March, 1890. — Mr. M, Fen iTj/anaranupja, ‘Sub- 
Assistant Conservator, Shimoga District, is granted privilege leave 
for two months from such date as be may avail himself of the 
same. 

No. 1047. — The 20th Marchy 1890, — Mr. C. Narayana RaOy AhhisU 
ant Conservator of ForesU, Mysore District, is granted privilege 
leave of absence for two inontbs with effect from su< h date as be 
may avail himself of the same. 
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Mr^ B* Ramaswami lyer^ Sub- Assistant Conservator of Forests, 
is appointed to act as Assistant Conservator of Forests, Mysore, 
during the absence of Mi\ Narayana ^ao, or until farther orders. 

Ko, 182-31.— 77<e 10th April, 1800, — Mr, C, Nvrayana Rao, Assist- 
ant Conservator, delivered over, and Mr, B. Rajnciswdmi ly^r^ 
Sub- Assistant Conservator, assumed, charge of the District Forest 
Office, Mysore, on the afternoon of the (ith instant. 

No, The 28rd Apr\l^ 1800, — Mr, B, Snnwma Hao, Sub-Asi'ist- 
ant Conservator of Forests, Tuinknr District, not having availed 
himself of the 10 days’ privilege leave granted to him by Notifica- 
tion No. 320 of the 4th February last, the same is hereby caucclled. 



Gradation List of Consert'ators^ Deputy, Assistant, and Sub^Assistant Conservators^ and of Forest Rangers 
in the Bombay Prei^idency, as it stood on the 2nd Apnl, 1890, 

Kote.— ^1). — The figare (1) showa in colamn i denotefl that the officer has passed the prescribed Departmental Examination in Land Rerenne 
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3rd Grade ( 1-), Rs, 1 ,000. j 

*J. L. Laird MteGreRor, 9th Fcbm- ... . Southern Circle, 16th January, 

ary, 1848, I 1872, 
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5/A Grade (2), Re. 50. 

1 PermaDand,... ... 23rd June, • ... Shahbandar, list September, 1st April, 1885. 

i84i, I i8na, 

2| Meiharam, ... ... j 5th January. ... AhaJ, '26th February, 16th August,' 

I 1867, 1888, ' I 1889. , 


jy* FROM ppFiciAL Gazettes. 


1. — Ga2BTTB of Ihdu — 


No. 899.— TAe 23rd 1890— In continuation of tlie Notifica- 

tion of this Department No 111 P. C, dated the 7th March last, 
Mr. A. P. Grenjelt, who has been appointed by Her Majesty’s 
Secretary of State to the Forest Department of India, is appoint- 
ed to be an Assistant Conserfator of tlio 3rd grade, with effect 
from the 15th April, 1890, and is posted to the North- Western 
Provinces and Oudh. 

No. 402.— A/r. W. F. Lloyd, Assistant Conservator of Forests, 
8rd grude. Central Provinces, is transferred to Assam. 

2.— Madbas Gazittit— 

No. 187 ^The 12th Maijy 1890. — I’he following reversions and pro- 
motions are ordered 

Mr. J. S. QanihUy Acting Conservator, Ist grade, to revert to 
Conservator, 2nd grade, from 29th March, 1890, Permanent. 

Mr. A. W. Ptety Acting Conservator, 2nd grade, to revert to 
Deputy Conservator, 1st grade, from 29th March, 1890, Per- 
manent. 

Mr. R. W. Morgan, Acting Deputy Conservator, let grade, to 
revert to Deputy Conservator, 2ud grade, from 29th March, 1890, 
Permanent. 

Mr. 0. HadMd, Acting Deputy Conservator, 2nd grade, to 
revert to Deputy Conservator, 3rd grade, from 29th March, 
1890, Permanent. 

Mr. C. E. Brasior, Acting Deputy Conservator, 8rd grade, to 
revert to Deputy Conservator, 4th grade, from 29th March, 
1890, Acting. 

Mr. J. S. Battte, Acting Deputy Conservator, 4th grade, to re- 
vert to Assistant Conservator, let grade, from 29th Marchi 
1890, Permanent. 

Mr. A. W. Put, Deputy Conservator, 1st grade, promoted to 

* Conservator, 2nd grade, from 2nd April, 1890, Acting. 

Mr. R. W. Morgan, Deputy Conservator, 2nd grade, promoted 
to Deputy Conservator, Ist grade, from 2nd April, 1890, Acting. 

Mr. O. riadfiild, Deputy Conservator, 3rd grade, promoted to 
Deputy Conservator, Ist grade, from 2nd April, 1890, Acting. 

Mr. C. E. Braaiery Acting Deputy Conservator, 4th grade, 
promoted to Deputy Conservator, 8rd grade, from 2Qd April, 
1890| Acting, 
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Mr, J. 5. Battiey Assistant Conservator, Ist grade, promoted 
to Deputy Conservator, 4th grade, from 2nd April, 1890, 
Acting. 

2^he lOlh Matfy 7590.— The undermentioned officers of this Circle 
have obtained Forest Hanger's Certificates at the Imperial For- 
est School, Dehra Ddn 

M, Bama Bao (Forest Ranger) with honors in— 

1* Struciare and Uroath of Plants. 

2. Forestry. 

8. Surveying. 

4. Physical Science. 

5. Forest Engineering. 

6. Forest Law. 

7. Forest Procedure and Accounts. 

8. Systematic Botany. 

9. Entomology. 

Mr, O, Ihompson (Forest Hanger) with honors in— 

1. Surveying. 

2. Forest Engineering. 

8. Forest Procedure and Accounts. 

4. Systematic Botany. 

5. Entomology. 

6. Mathematics. 

The 16th May, IBDO, — AT. Stihhaiyar, Forest Banger, Third Class, 
Salem District, died on the 17th April, 1890. 

The leave on medical certificate granted to Forest Banger Mr, J, 
S. Gtogan, and notified at page 608, Part II, of the Fori St, 
George Gazette of 29th April, 1890, is extended to 9th April, 1890, 
inclusive. 

The 2Srd May, 1890. — K, Bama Bao, Forester, Second Class, in the 
Bellary District, who has obtained the Forest Bangor's certificate of 
the Dehra Diin College with honors in certain subjects, is appoint- 
ed as Acting Forest Banger, Fifth Class, with effect from 15tfa 
April, 1890. 

The 28th May, 1890. — Tlio following promotions are made 
Banger A. S, Mariapragaeam Pillai (Houth Coimbatore), from 
the Fourth to Tliird Class. 

Banger Mr, Noronha (South Canara), from the Fifth to Fourth 
Class. 

Forester, First Class, Mr, J, W, By an (South Coimbatore), to be 
Banker, Fifth Class, sub. pro tern,, from 18th April, 1890, in- 
cluhive, vine Banger, Third Cia‘<8, N, Suhba Aiyar, deceased. 
The following transferK are made Banger Mr, W, P, Bego, 
from South Canara to Bonlh Malabar. 

Banger Mr, A, F, X, Saldanha^ from North Malabar to South 
Canara. 

Banger Mr, O, W, Thompson (on leave), from Sou tit Malabar 
to Salem. 

Banger P, Surappa Aiyar^ from Salem to Madura. 

Banger T, Narainaswami At^ar, from North Coirabatote to 
‘ North Malabar. 

Banger M, Rama Eow^ from North Malabar to North Coim- 
batore. 
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Th$ 9th June^ 7590.—- In the Notification pablished at page 784, 
Part II., of the Fort Sl fieorga Gazette, dated 3rd tTune, 1890, re- 
garding promotion of certain Rangere, the promotion of Hanger 
Mariapragaeam PiUai and Mr, Nofonha and the appointment of 
Mr, J, W, Ryan all date from 18th April, 1890, inclusive, and not 
the last onlj, as publish eti. 

The ISth June, 1890, — M. Rama Row^ Hanger, Fifth Class, North 
Coimbatore, from 28th April, 1890. 

Mr, J, O, F, Marshall, Siib^ A<^Hiatant Conservator of Forests, Se- 
cond Class, Tiiinevelly Di‘<tnct, to bo Snh- Assistant Conser- 
vator of Forests, First Class, sub. pro tem., from the let June. 
1890. 

3. — Bombay Gazbttb — 

The 26th April, 1890. -^Mr. G. A, flight, Deputy Conservator of 
Forests, delivered over by letter on the loih April, 1890, afternoon, 
and Mr, R. P, Ryan, Assistant Conservator, received on the 2l6t 
idem, afternoon, the charge of the Divisional Forest Ofifice. DliAr- 
wdr. 

So, 3147.-- TAr 7th Matf, 1890. -^Mr, K, G, Oliver, Assistant Con- 
servator of Forests, Kanata, passed on the 1 6tli ultiino the examina- 
tion prescribed in Rule G of the Uules j>ul>li8hed in Government 
Notification No. 2878, dated Itli June, 1880, for the examination 
of Forest Officers. 

Mr, Oliver passed the examination in subject No, 1 in Kanarese. 

So, 8347.— 14th May, lH90,^Mr, G, A, flight. Deputy Con- 
servator of Forests, 2iid grade, and Divisional Forest Officer, 
Dhdnvfir, i« allowed an extension by fourteen days of the privilege 
leave of absence for one month granted to him in Government 
Notification No. 2^88, dated Ifitli April. 1890. 

The 19th May, 1890,^ Misers, H C. oaghton and IF. G, Betham, 
Deputy Conservatora of Forests, respectively delivered over and 
received charge of the Divisional Forest Office of Poona on the 
15th instant, after office hours. 

The 20th Afny, 1890, ^Messrs, \V,G, Betham, Deputy Conservator of 
Forests, and W, A, Wallinger, Sob- Assistant Conservator of For- 
esta, rcRpoctively delivered over and received charge of the Divi- 
sional Forest Office, Nasik, on the 13th instunt, after office hours. 

So, 8679.— 28th May, 1890 — Mr, G, M, Ryan, Assistant 
Conservator of Forests, Ist grade, and Divisional Forest Officer, 
Hnkkur, acted as Conservator of Forests, Bind Circle, from 11th 
to 22iid April, 1890, botli days inclusive. 

The 2nd June, 1890,-^Mesere, R, P. Ryan, Assistant Conservator, 
and G, A, flight, Djputy Conservator of Forests, respectively 
delivered over and received charge of the Dbarwar Divisional 
Forest Office on the 80th ultiino, before noon. 

The Srd June, 1890,^Mee8rs. T, B, Fry, Deputy Conservator, 
and R, C, Wrtmgihton, Acting Conservator of Forests, respectively 
delivered over and received charge of the Divisional Forest Office, 
Working Plans, on the 29th May, 1890, after office hours. 

So. S970.^The 7th June, J890,^Mr. T. B. Fry, Deputy Conserya- 
tor of Forests, 8rd grade, and Divisional Forest Officer, Working 
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Plans, Northern Circle, is alloired fnrlongh for fonr months from 
80th May, 1890. 

The 13th June^ 7890.— 8fr. LwBuman Daji Joehi^ Sub- Assistant 
Conservator of Forests, Sat^ra, delivered over charge of his office 
and daties to Mr. (7. Qreatheed^ Divisional Forest Officer of Sat&ra, 
on the 17th May last, after office honrs, and proceeded on one 
month’s privilege leave granted to him by the Conservator of 
Forests, N. C., under the authority vested in him by Government 
Resolution No. 2149, dated 20th March, 1889, Revenue Department. 
No, 4197 , — The 16th June, 1800, — Afr, F, QUadoWy Deputy Con- 
servator of Forests, 4th grade, and Divisional Forest Officer, North 
Thana, has been placed in charge of the Working Plans Division, 
Northern Circle, in addition to his own duties, during the absence 
of Mr, T, B, Fry on furlough, or until further orders. 

4.— BaMOAL Gazbttk— 

Tht 15th Mayy 1890, — With reference to the Notification dated the 
1st April, 1890, Mr. //. H, UaintBy Assistant Conservator of 
Forests, having resumed charge of the Kurseong Hub-Division, 
Darjeeling Forest Division, on the afternoon of the 20th April, 
1890, Mr, W, H. Lovegrovey Assistant Conservator of Forests, 
is attached to the Direction Division until further orders. 

Mr, M, S, Fowler, Deputy Conservator of Forests, is allowed 
furlough for three motiths in extension of the 15 months’ fur- 
lough granted to him under the Notification dated the 10th 
April, 1890. 

The 3rd June, 1890. — Mr. B. H, ffaintSy Assistant Conservator of 
Forests, has passed in Hindustani by the Higher Standard. 

Mr, W. H. Lovegronfy Assistant Conservator of Forests, has 
passed in Forest Law and in Hindustani by the Lower Htand- 
ard. 

Mr, R. Quinnelly Sub-Assibtant Conservator of Forests, has 
passed in the Land Revenue systems of Bengal. 

Mr, E, J. N. Jamee, Hub-Assistant Conservator of Forests, has 
passed in Forest Law and the Land iievenue systems of 
Bengal. 

The 13th June, 7890.— The following reversions are ordered with 
efTect from the 28rd May, 1890, consequent on the expiry of the 
three months’ privilege leave granted to Mr. O, A, Richardsony 
Deputy Conservator of Forests, 8rd grade, in the Notification 
dated the 28th February, 1890 

Mr. C, A, 0. Lillingston, Officiating Deputy Conservator of 
Forests, 3rd grade, to the 4th grade of Deputy Conservators. 
Tlfr. C, O, RogerBy Officiating Deputy Conservator of Forests, 
4th grade, to the Ist grade of Assistant Conservators. , 

Mr, Q, A, Bichardeoa, Deputy Conservator of Forests^on return 
from the privilege leave granted to him in the Notification 
dated the 28th February, 1890, resumed charge of the Orissa 
Forest Division from Mr. E, E, Slaney Sub- Assistant Conser- 
vator of Forests, on the forenoon of the 2nd June, 1890, from 
which date the latter will remain in charge of the Khorda Bnb- 
Division of that Division. 
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5. — Ate AM Oaekttb— 

No, 8469.— 29ih May^ 1890,-^Bahu Jogesvar Sur^ Sub- Assist* 
Rut Coosorrutor of Forests, iuftde oror charge of the Darrang 
Forest Division to Mr, J, G, Kelly ^ Sub- Assistant Conservator, on 
the afternoon of the 5th May, 1890. 

No, 3866. — The Hth Junt^ 7890.— The following has passed the 
half-yearly departmental examinations held on 5th and 9th May, 
1890;— 

In Bengali and Forest Law hy the Lower Standared, Mr, C, P. 

Fteher. 

No, 8908 . — The 10th June, /8.09.— Privilege leave of absence for 
two months and twenty-eight days, under Article 291 of the Civil 
Service Regulations, is granted to Mr, C, P, Fishery Assistant 
Conservator of Forests, with effect from the 28rd June, 1890, or 
the subsequent date on whu h he may avail himself of it. 

No. 3977.— PAs ISth JunSy 1890,-^Mr, W, F. Lloydy Assistant 
Conservator of Forests, 3rd grade, on transfer from the Ceiilral 
Provinces, reported his arrival and assumed charge of his duties in 
the office of the Consoivator of Forests, Assam, on the afternoon 
of the 25th April, 1890. 

6. — North* Wbbtbrn Provincbs and Ornn Gazette— 

II— 7890. — Mr, L, Mercer^ Officiating 

Deputy Conservator of Forests, Sah^ranpur Division, to hold 
charge of the Dobra Dun Division, in addition to his own duties, 
until relieved by Mr, N, Hearle, or until further orders. 

No, ij 70*^7 ’ — JunSy 1890, — Mr, M. IT. Clifford^ Assistant 
Conservator of Forests, Ist grade, extraordinary leave without 
allowances for six months, in extension of the leave granted to him 

by this Department Notification No. dated the 7th May, 

1889. 

No. ^ .—With effect from the 9th February, 1890, the 

II-44H-1 1-41 

date on which Mr, C. J, Poneonhyy Deputy Conservator of For- 
ests, 1st grade, proceeded on leave — 

Mr, N, IlearUy Officiating Deputy Consei valor of Forests, 3rd 
grade, to officiate as Deputy Conservator of Forests, 2nd grade. 
Mr, A, 0, Hobart-Ifampdeny Officiating Deputy Conservator of 
Forests, 4th grade, to officiate as Deputy Conservator of For- 
ests, 3rd grade. 

Mr. B, B, Oemastony Officiating AssisUnt Conservator of For- 
rests, 1st grade, to officiate as Deputy Conservator of Forests, 
4th grade. 

No. *'®’*®* 

on which Mr. S. E.-Wilmot, OfiGoi.Ung Deputy ConeerTator of 
Forests, 2nd grade, was appointed to officiate as Conservator of 
Forests, 3rd grade — 
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Mr. E. F, Litch/ieldy Officiating Deputy Conserrator of Forests, 
drd grade, to officiate as Deputy CouBervator of Forests, 2nd 
grade. 

Mr, A. CampheUf Officiating Deputy Conservator of Forests, 4th 
grade, to officiate as Deputy Cunseryator of Forests, 8rd grade. 

2741 

No. — The 11th June^ 1890.^ Mr. A. O. Hobart- Hampden^ 

Officiating Deputy Conservator of Forests, in charge of the 
Kumaun Division, special leave on urgent private affairs for four 
months, with effect from the 1 5th Jims, 1890, or suhsequent date. 

7. — Punjab Gazbttr — 

No. 235. — The 80th May^ 1890. — Mr. F. 0. Lemarchand^ Deputy 
Conservator of Forests, and Balm Ladhn Smghf Sub- Assistant 
Conservator of Forests, respectively made over and assumed charge 
of the Kingra Forest Division on the afternoon of 10th May, 
1890, on the departure of the former on three months* privilege 
leave granted to him. 

No. 173. — The 14th June^ 1890. — Mr. E. FoiTeat^ Deputy Conser- 
vator of Forests, Punjab, is granted furlough for one year and four 
months, under Article 340 (6) of the Civil Service HogulatiooK, 
with effect from the 15th June, 1890, qr such subsequent date as he 
may avail himself of it. 

No. 250. — The 18th June, 1890. — Mr. R J. P. Finder, Assistant 
Conservator of Forests, after making over charge of the Uinballa 
Forest Division to Mr, K. A. Down, Deputy Conservator of For- 
ests, on the forenoon of the lath April, 1890, was attached to the 
Chonab Forest Division, which he joined on the 2Cth idem. 

No. 253.— E, li. Murray and R, J, P, Finder , Assistant 
Conservators of F'oresls, respectively made over and assiiiueil 
charg#* of the Chenah Fore**! Division on the afternoon of the 
16th May, 1800. 

8. — Central Provinces Gazette — 

No. 2628. — The 3rd May, 1890. — With reference to Notification 
No. 2150, dated the 14th April, 1890, Mr. A. Stewart, Deputy 
Conservator of Foresta, received charge of the Danioh Forest 
Division from the Deputy CounuisHioner of that district on the 
forenoon of the 3rd idem. 

No. 8180 — 77/e 26th May, 1890 — Furlongh for thirty days (from 
the 2nd to the Slat March 1890, inclusive), under Article 340 of the 
Civil Hervice Regulations, ia granted to Captain C. W. Loeach, 
Deputy CoDaervator of Forests, in extension of the one year*s 
furlough i^anied him by .Notifications Nos. 483 and 7613, dated 
the 24th January and 27th December, 1889, respectively.* 

No. 3335,— 7'Ae 2nd June, 1890, — Mr, Shridhar Qaneah Patanjpe, 
B.A., Bnb-AJsistant Conservator of Forests, is posted to the Damoh 
Forest Division. 

No. 8iM2,^Th$ lOih June, 1890 . — Privilege leave for three months, 
under Article 291 of the Civil Service ilegntalioiis. is granted to 
Colonel C* T. Jarreit, \.o., Deputy Conservator of Forests, 
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Kaugor Division, with elTect from the ilate on which he may avail 
liiinBclf of it. 

Afr. A. Stewart ^ T>eputy Contservator of Forestfii Damoh 
Division, is transferred to the ISaugor Division. 

9. — Dcrma Qazktte— 


iVo. 5. — Tht 2nd May^ 1S90 . — With refert^nce to Revemie Depart- 
went Notification No. Go (Forests), dated the 19th April, lb90, 
Mr, E, A, (/ Bryen^ Assistaiil ('onservalor of P'orests, re-assnmed 
charge of his duties in the iUiaiuo Forest Division on the 7th 
April, 1800, before noon. 

No, 67.— '2’Ae 21$% A/ay, 1890 . — The following transfers are or- 
dered ; — 

A/r. Deputy Conservator of Forests, from the Tonngoo 

Division, to the charge of the Rangoon Division. 

Mr, II. A, Iloyhtoii^ Deputy Conservator of Forests, from the 
Kangooii Division, to the charge of the Tonngoo Division. 

No, l.^The 6th June^ 1890 . — in this Office Notification No. 4, 
dated the 22ttd April, 1890, fur “2Cth February, 1890,** read 
** 15th February, 1890.’* 

No. 8. — Mr. G. F. li, Blackwell^ Officiating Deputy Conservator 
of Forests, returned to duty from the privilege leave granted to 
him in Revenue Department Notification No. 59 (Forests), dated 
the 16th April, 1890, on the afternoon of the 19th May, 1890. 

A'o. 8.— 7’5e 11th June^ IHOO.-^Mr, H. A. IlvjUon^ Deputy Con- 
servator of Fc^rests, made over, and Mr, J. Nisbetf Deputy Con- 
servator of Forests, assumed charge of the Rangoon Division, on 
the afternoon of the 4 th instant. 

No, 9. — Mr, J, Nubet and Mr. U, A. Iloghton respectively made 
over and assumed charge of the Toungoo Division on the after- 
noon of tile 4th instant. 

No, 116 , — The 13th June, 1890.- hi the departmental examina- 
tions held at out 'Stations on the 2nd and 8rd June, 1890, the 
following officers passed the examination in the Burmese language 
by the standards specified 

Lower Standard. 

Mr. E, S, Cart\ Deputy Conservator of Forests. 

A/r. E. A. O^Bryen, Assistant Conservatoi of Forests. 

Mr, K, Calderwuod, Hub- Assistant Con8ef»*tor of Forests. 

10.— Mysore Qazkttk — 

No. 80.— rAe 20th May, 7890.— The privilege leave of absence for 
two months granted to Mr, C, Narayana Rao, Assistant Conser- 
0 vstor of Forests, Mysore District, in Notification No. 1407 of the 
^tli March last, is hereby extended by one month. 

No, Al.-^The 5th June, 7890.— A/r. C, K. M, Rueaell, Superinten- 
dent of Forests, Bangalore, is granted leave on medical certificate 
for two years with i^ect from 12th April, 1890. 
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I.^Qakkttb or Iiinu— 


K/o, 582. — Th$ 11th 1890. — Witlf reference to the Notifi- 

cation of the Government of Bengal, dated the 23rd ultimo, Mr, 
C* Q* Hoger$^ AssiBtant Conservator of Forests, Ist grade, 
Bengal, is appointed to officiate as Instructor at the Forest School, 
Didira Dun, with effect from 8th Ju.ie, 1890, and until further 
orders. 

No. 686. — Mr, F. B. Diclinsom^ De]»nty Conservator of Forests, 
2nd grade, Central Provinces, is appointed to officiate in the Ist 
grade of Deputy Conservators, during the absence on three months* 
privilege leave of Colonel If. C. T. Jorreti^ v.o., fe.s.o., Deputy 
Conservator, lat grade, Central Provinces, with effect from the 
]2ih May, 1890, and until further orders. 

No, 588. — The following temporary promotions are made during the 
absence on furlough of Mr. E, P. Poperty Conservator of Forests, 
8rd (officiating 2nd) grade, Pegu Circle, Burma, with effect from 
9ih July, 1890, and until further orders : — 

Mr. P, J. Carter^ Deputy Conservator, 2nd (officiating 1st) grade, 
Burma, to officiate in the Srd grade of Conservators and to hold 
charge of the Pegu Circle. 

Mr, J. Niibetf Deputy Conservator, 2nd grade, Burma, to offi- 
ciate iu the let grade of that class. 


2.--*MADBas Gazbttic— * 

The lUh March, /SflO.— The following promotioiw are ordered with 
effect from Ist March, 1890: — 

r. Shunmuga Mudali, Foroator, lat grade, to be Forest Banger, 

hth grade. , 

U. Halaji Singh, Forester, 1st grade, to be Forest Banger, 5th 

Singh, Forceter, let grade, to be Forest Ranger, 6th 

The mh June, Ranger, 5tli class, Mr. J. S. Grogan, (Salem,) 

to Forester, 2nd class, in the same district. ^ 

Forester, let class, Mr. A. M. Clog, (North Arcot.) tobo Ranger, 

6th class, acting sub. ptv tm. . _ 

Mr. A. M. Oiag, Ranger, 6lh class, scting snb. pro tan., ftrom 

North Arcot to Salem. ^ *1.4 ni.aa .nh 

Mr. J. O. F. Mwihall, 8nb- Assistant. Conserrator, 1st class, bud. 

pro tan., from the TinncTcHy to North Arcot District. 
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Afr. C, P, Howell^ Sub- A ssistfint Conservator, 1st class, snb pro 
/m., from the Tricbinopoly to Xini^eTellj District. 

No, 251. — 7/ie 20tK Junt^ lS90,~^Mr, C, Somers Smithy Assist- 
ant Conservator of Forests, Madras, has been granted by the 
Right Honaiirable the Secretary of State an extension of three 
months' extraordinary leave on medical certificate without pay. 

No, 284 — The Und Juty^ 1890, — Mr, C, Du Pre Thornton^ Assist- 
ant Conservator of Forests, 3rd grade, is transferred from the 
Tinnevelty to the Madura District, as a temporary measure. 
hto, 282. — The 4th July, 1890, — Mr, W, Carroll, Acting District 
Forest Officer, North Arcot, is granted privilege leave for three 
months from date of relief, under Article 291 of the Civil Service 
Regulations. 

No, 288. — Mr, J, Of FV Marshall, Sub-Assistant Conservator of 
Forests, Tinnevelly, to act as District Forest < officer, North Arcot, 
during the absence of Mr, T, Sheffield on other duty, or until 
further orders. 

No. 298.— rAe 12th July, 1800,— Mr, R. W, Morgan, District 
Forest Officer, North Coimbatore, is granted privilege leave for 
two months and twenty- five days ftom or after the 11th instant, 
under Article 291 of the Civil Service R^'gulatious. 

3. — Bombay Gazette — 

The 23rd June, 1890, — Mr, T.uxmon Daji Joshi resumed charge of his 
office and duties as Sub- Acsistant Cemservator of Forests, Satara, 
from Mr. C, Qreatheed, Divisional Forest Officer, Satara, on the 
forenoon of the KJth instant, after enjoying twenty-eight days out of 
the one month’s privilege leave granted to him by the Conservator 
of Forests, Northern Circle. The nnexpired portion of two days* 
leave is, therefore, heieby cancelled. 

Messrs. R C. Wroughton, Acting Conservator of Forests, Northern 
Circle, and F. Gleadow, Deputy Conservator of Forests and 
Divisional Forest .Officer, North Tliana, respectively delivered 
over and received charge of the Divisional Forest Office Working 
IMans, on the 20th instant, before office hours, in addition U> liia 
own office as Divisional Forest Officer, North Thana, as per 
Government Resolution No. 4197, dated IGth idem, Revenue De- 
partment. 

No. 4575. — The 80th June, 1890. — Mr. E. G. Oliver, Assistant 
Conservator of Forests, 3rd grade, is promoted to the 2nd grade, 
from ir>lh April, 1890. 

The 10th July, 1890. — Messrs, U. Murray and W. A. Talbot, Deputy 
Conservati/rs of Forests, respectively delivered over and received 
charge of the Northern Division of Kinsra on the 8lh iuetant, 
before noon. 

4. — Calcutta Gazette— 

The 2Srd June, 1890 . — The Bervices of Mr. C. Q. Rogers, Assist- 
ant Conservator of Forests, who was relieved of the charge of 
the Darjeeling Sub-divisjon, Darjeeling Forest Division, by Mr. 
W. II. Lovegrooe, Assistant Conservator of Forests, on the after- 
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^ «J^une, 1890, are placed temporarily at the disposal 

of the □overnmentof India for employment as OfiSciating Instruc- 
tor at the Imperial Forest School, Dehra Dun, with effect from the 
8th idem. 

ISOO.-^Mr. H, H, Hainei, Arisistnot Conservator 
of rorests, 2nd grade, is appointed to officiate in the 1st grade 
of Assistant Conservat(>rK, to fill an existing vacancy, with efTcct 
from the 2 1st April to the 22nd May, 1890. 

Afr. W, n. Lovegrove, Asaktant Conservator of Forests^ 3rd grade, 
is promoted to the 2nd grade ol Assistant Conservators, with effect 
from the 21 st April, IHOO. 

7 he 2Gth June^ lSi)0. — Air, H. If, HaintSy Assistant Conservator 
of Forests, 2nd grade, is appointed to officiate in the 1st grade of 
Assistant Conservators, with effect from the 8th June, 1890, to 
fill an existing vacancy. 

71ie. I St Juh/y 1890, — Afr, M, S, Fowler ^ Deputy Conservator of 
Forests, Hetigal, has been permitted by Her Majesty’s Secretary 
of State for India to return to duty within the period of the fur- 
lough for fifteen months granted to liini in tlie Notification dated 
the Kith April, 1HH9. The ihiee months’ furlough granted to 
him under the Notification of the 15th May last is accordingly 
cancelled. 

The 22nd Juhfy 1800,^Afr, E. J, N. JameSy Sah-xVssistaiit Conser- 
vator of Forests, attached to the Darjeeling Snb-divihion, Dar- 
jeeling Forest Division, is posted to the cli.'ige of the Teesta 
Huh-division of that division. 

Air, H. Qumnetlf Huh- Assistant Conservator of Forests, on being 
relieved of the charge of the Teesta Sub-division, Darjeeling 
Forest Division, by Mr. JameSy is transferred to the Sunderbuiis 
Forest Division, to fvliich division he is attached for duty. 

7'he 25th Jnh/y The following promolions are made with 

effect from the 1st duly, 1890: — 
liabu Sree iJhur Chuckerbntty from the 2nd to the let grade of 
Hnb-AssiMtaiit Conservator of Forests. 

Mr, R, (XainntU from the 3rd to the 2nd grade of Sub- Assistant 
Conservator of Forests, and to ofiiciate in the Ist grade. 

5.— Assam Qaxbttb — 

No, 4183.»-rAs 18th June, Leave absence for two 

months, under Article 291, Chapter XII , of the Civil Service 
Ilegiilations, is granted to Afr, J, C, Kelly Sub- Assistant Conser- 
vator of Forests, in charge of the Darrang Forest Division, with 
ofieot from the 27th May, 1890, 

No, A\Si,^Habu Jogesvar Sur, Sub- AssisUnt Conservator of 
Forests, Nowgong, received oha^e of the Darrang Forest Divi- 
sioif, iu addition to his own duties, from Mr, J, C. Kelly, on the 
forenoon of the 27th May, 1890. ^ 

No, iWi.^The 2nd July, 1890,^Mr, C. P, Fisher, Assistant Con- 
servator of Forests, 2fid grade, is appointed to officiate as Assis^ 
ant Conservator of Forests, Ist grade, vice Mr, T, J. Campbell, 

with effect from the 7th June, 1890. a 4 - i ooi 

No. 4685.— Leave of absence for throe months, under Article 291, 
Chapter Xll., of iho Civil Hcrvico Uegulatioiui, is granted to Babu 
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Tara Kiahor Oupta^ Sab- AtsisUnt Gonsenriitor of Porosis, in 
charge of the Sjlbet Forest Division, with effect from the let July 
1^90, or the subsequent date on which he may avail himself of it. « 
JVo. 4686. — Afr. H, G. Young^ Assistant Conservator of Forests, 
Cachar, is appointed to hold charge of the Sylhet Forest Division, 
in addition to his own duties, daring the absence on leave of Babu 
1 ara Kiahor Gupta^ or until further orders. 

No, 5061. — The 10th Juty^ 1890 . — Leave ot absence for two 
months, under Articles 277 and 291, Chaf>ter XII., of the Civil 
Bervice Regulations, is granted to Babu Jogtawar Sur, Bub- Assist- 
ant Conservator of Forests, Nowgoiig Division, witli effi'ct from 
the 15th August, 1890, or the subsequent date on which he may 
avail himself of it. 

No. 5065. — Mr. J, CL Kelly, Sub-Assistant Conservator of Forests, 
in charge of the Darrang Forest Division, is placed in cliarge of 
the Nowgong Division, in addition to his own duties, during the 
absence on leave of Babu Jogtawar Sur, or until further orders 
No. 6467.— rAe 15ih July, 1890.-^Mr. J. C. Kelly, Bub-Assistant 
Conservator of Forests, was employed on duty with the Imperial 
Forest Survey Branch from the 27th May to 15th June, 1890. 

A'o. 5468, — Mr, C. P, Ftaher, Assistant Conservator of Forests, 
availed himself of the leave granted in Ucueral Department Noti- 
hcation No. 8908, dated the 10th June, 1890, ou the afternoon of 
the 28th June, 1890. 

No. 5469.— -Raiii 2’ara Kiahor Gupta, Bnb- Assistant Conservator 
of Forests, availed himself of the leave granted in General Depart- 
ment Notification No. 4685G., dated the 2nd July, 189(^ ou the 
afternoon of the 4th July, 1890. 

6, — North- Wkstkum Pkovihces amd Oudh Gazkttk— 

JVo. .. .—The goth June, 1800.— Mr. F. B. Bryant, Official- 

ing Deputy Consorfator of Forests, in charge of ihe Naini Tal 
Division, to hold charge of the Kiimaun Division, in additi<ra to 
his own duties, during the absence^n- leave of Mr, A, O, Jlobart- 
Haminlen, or until further orders.^ 

No, Jt^lpf 1^90, — Mr. B, A. Rebach, Officiating 

Deputy Conservator of Forests, in charge of the Babraich Divi- 
sion, privilege leave for two months and twenty-six days, with 
effect from ilie 21 si June, 1890, or subsequent date. 

No, 1 1,526 iV — Raghunath Pathak, Bnb- Assistant Conser- 
vator of Forests, attached to the Gorakhpur Division, U hold 
charge of the Babraich Division during the absence onT privilege 
leave of Mr, B. A, Rakavh, or until further orders. 

No. 1890.— The Hon’ble the Ueotenuit. 

Governor and Chief Commissioner is pleased to declare the tmder- 
tnentioned officer to have passed the DepartnienUkl Uxainination 
held on 2 let April, 1690, aud following days, in the subjects 
spocifieJ below 
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V. — Fobbbt Officbr. 

Land RevRnae System. — Higher Standard. 

Mr, M, Htllf Assistant CotiserratOr uf Forests, Kheri. 

Vemacalar.— Lower Standard. 

Mill, Assistant Conservator of Fortsts, Kheri. 

7, — Pur JAB Gazbttk — 

Ao. 275,— PAe SOth June, 1800— Messrs, G, Q Minniken and \V, 
ShakesjMar, , Deputy Coriservatoi s, respectively made ovei and 
assumed charge of tlio Dashalir Forest L uvibioii on the foieiioun 
of the 19tli March, 1890. 

No, 278. — With tlio sanction of the Government of India the 
services of Mr, G. 0. Minuikm. Deputy ConsVrvalor of Forests, 
are placed temporarily at the disposal of the Pntidla State, with 
effect from the forenoon of the 19th March. 1891). 

No, 284.— 2’Ae 4th July, 1800, — Conseipieiit on the departure on 
privilege leave of Air, F. 0, Zteuiarchand, Deputy Conservator of 
Forests, the Lieutenant-Governor ib pleased to make the following 
temporary promotions in the Forosi Department with effect from 
the nth May, 189(1 : — 

Air, A, Ai Keuthn, Deputy Con8er\ator, Ith grade, to act as 
Deputy Conservator, 3rd grade. 

Aft', a. J. P, PMiitr, Assistant Conservator of Forests, Ist grade, 
8ul). pro tern., to officiate as Deputy Conservator, 4th grade. 

No, 295. — The 12th July, 1800, — lidbu Jow&la Par shad, Sub- Assist- 
ant CoDHcrvator of Forests, assumed charge of tike Rawalpindi 
Forest Divibioii on the afternoon of 20th June, 1890, relieving 
Air, E, Forrest, prueee<ling on furlough. 

No, 298. — Air E, U, Murray, Assistant Conservator of Forests, 
asbUiiie<l rhurge of the Hashahr Forest Division on the afternoon 
of tho I4lh June, 1890, relieving Mr, W, Shakeapear, Deputy 
Couseivatur of Forests, transferred to tho North-Western Pro- 
vinces and (ludh. 

No. 302. — Thk 15th July, 1890 — Consequent on ImIo Jofcdla Par- 
shdd*8 return from privilege leave, Officiating Sub- Assistant Con- 
servator Fazldiu reverted to Forest Ranger, 2nd grade, with effect 
from 13tb Juno, 1890. 

8 . — CENTRAL PnOVIWCKS GaZKTTK — 

No. 8840.— PAe 24th June, 1890,^ Mr, A, \V. Blunt, Assistant 
Conservator of Forests, 3rd grade, is promoted to the 2nd grade, 

,with efiCect from the 1st December, 1889. 

No,nf^0\0,^1’he 26(h Junsy 1890, — With reference to Notification 
No. 3835, daUd the 2nd iiiaUnt, Colonel H, /. Lugard, Deputy 
Coniiuissioner, Datiioh, made over, and Mr, S, G, Fai*a»fpe, Sub- 
Assistant Conservator of Forests, took over, charge of the Forest 
Office, Daiiioh, on the forenoon of the l9tU idem. , 

Na, 4027,-* The lei July, 1890 . — With reference to Notification No. 
3678, dated the 16th Juno, 1890, Colonel H, C. TjJaneU, v.o., 
Deputy Couservator of ForealSi made over, and Mr, A, Stewart, 
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Deputy Conservator of Forests, received charge of the Bangor 
Forest Division on the forenoon of the I3th May last. 

No, 4028. — With reference to Notification No. 8672, dated the 
16th June, 1880, Colonel H. C. T, Jarrett, v.c., Deputy Conserva- 
tor of Forests, availed himself, on 'the forenoon of the ISth May 
last, of the three months* privilege leave granted him. 

No, 4046. — 7"he 2nd Jti/y, 1890. — Consequent on the permanent 
transfer of Mr, F, 5. Barker^ Deputy Conservator of Forests, 4th 
grade, from Assam to these Provinces, the following roversions 
are ordered, with retrospective effect from the 20th December, 
1889 

Mr, A , E, Lowrie, Officiating Deputy Conservator, 4th grade, to 
Assistant Conservator, Ist grade, sub. pro tern, 

Mr, A. A, tValson^ Assistant Conservator, 1st grade, snb. pro tern , 
to Officiating Assistant Conservator, Ist grade. 

Mr, A, F. Gradon^ Officiating Assistant Conservator, let grade, 
to Assistant Conservator, 2nd grade. 

No. 4047. — Consequent on the grant of two months’ privilege leave 
to Mr, F, G, IlickSf Assistant Conservator of Forests, 1st grade, 
Mr. A. F, Gradotif Assistant Conservator, 2nd grade, is appointed 
to officiate as Assistant Conservator, Ist grade, from the 16th 
March, 1800. * 

No, 4048 — In consequence of the return from furlough of Captain 
C. W, Loeach^ Deputy Conservator of Forests, Ist grade, the 
following reversions are ordered, with effect from the let April, 
1890;— 

Notification No, 2382 of the 24th April, 1890, is hereby cancelled;— 
Mr. W. P. rhomas. Officiating Deputy Conservator, 2ud grade, 
to Deputy Conservator, 3rd grade. 

Mr //. Mvore^ Officiating Deputy Conservator, 3rd grade, to 
Deputy Conservator, 4th grade, sub. pro tern. 

Mr O F. Taylor., Deputy Conservator, 4th grade, sub. pro tern., 
to Officiating Deputy Conservator, 4th grade. 

Mr, II. B. Anthony^ Officiating Deputy Conservator, 4 ih grade, 
to Assistant Conservator, lat grade, aub pro }em, 

Mr. A. E. Lowrie, Asaiaiant Conservator, Ist grade, sub. pro 
tm.j to Officiating Assistant CtMlervator, Ist grade. 

Mr. A. F, Oradon, Officiating Assistant Conservator, Ist grade, 
to Ashistant Conservator, 2nd grade. 

No, 4049.— Consequent on the return from privilege leave of Mr. 
F. C, Hicks, Assistant Conservator of Forests, Ist grade, Mr. A, 
Watson, Officiating Assistant Conservator, 1st grade, reverted to 
Assistant Conservator, 2nd grade, from the 2nd May, 1890. 

Afa. 4198. — The 8th July, 1890. — Mr, W, King, Deputy Conser- 
vator of Forests, is transferred from the charge of the Jletul Forest 
Division to the If audio Division. * 

Afe. 4199. — Mr. P, S. Barker, Deputy Conservator of Forests, 
nt present in charge of the Mandla Division, is transferred to the 
Betnl Division on being relieved by Mr, W, King^ Deputy Conser* 
vator of Forests. \ 

No, 4200. — With reference t«i NotificationB Nos. 419$ and 4199, 
dated the 8th July, 1890, Mr. F. S, Barker and Mr* W, King, 
Deputy Conservators of Forests, respectively made ovef and 
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aR8\]imed charge of the MandU Forest Diviaion on the afternoon ol 
the 7th June, 

No. 29. — The 22nd July, Under the anthority conferred on 

him by Central Provinces Gasette Notifioation No. 3555, dated the 
12th June, 1890, the Conservator, Northern Circle, appoints 
fianger Mahomed Bakah, Nimar Forest Division, and Hanger 
Mohan Lai, Mandla Forest Division, to exercise the powers de- 
scribed in Section 67 of Act VII. of 1878 (as amended by Act V. 
of 1890). 


4.^Bdrma Qazbttb— 


No 86. — The 14th June, 7890— Under the provisions of Article 
283 of the Civil Service Ri‘gulationB privilege leave for two 
months and twelve days is granted to Mr. C. L. Toussaint, Assist- 
ant Conservator of ForestK, w 1th effect from the dale on which he 
may avail himself of it. 

No.' S7. — The 17th June, 1890. — 3/r. D. L. K. Caldetwood, pro- 
bationary Sub-Assistant Conservalor, of Forests, is conhrmed in 
the grade of Bub-Absistant Conseivator of Forests, with effect 
from the 20th March, 1890. 

No. 89. — The 21 at June, 1890 — Under the provisions of Article 
840 (b) of the Civil Service Regulations furlough to Europe for six 
months is grunted to Mr. E. P. Pop^tri, Conservator of Forests, 
Pegu Circle, with offect from the Ist duly, 1890, or the subse- 
quent date on which he may avail himself of it. 

No. 90.— 23rd June, i4i90.— The following transfer is or- 
dered : — 

Mr. G. R. Long, AssisUnt Conservator of Forests, from Thar- 
rawaddy to the Myauaung sub-division of the Western division, 
Pegu C'ircle. 

No. 91.— The following transfers arc* onlcred : — 

Mr. O. F. H. Blackwell, Assistant Conservator of Forests, Isl 
grade, and ofticiatiiig Deputy Conservator, 4th grade, from 
Al6u to the Myadauug sub-division of the Katha Forest Divi- 


Mr. W. J. Lane- Ryan, Sub- Assistant Conservator of Forests, 
from Tigyaing to the Pyinmana Forest Division. • ^ 

No. 10.— il/r. U. Cartel', Assistant Conservator of Forests, made 
over and Mr. O. Q. Cor6««, Officiating 1 K*puty Conservator of 
ForesU, received, charge of the Working Plans Division on the 


forenoon of the 19th instant. * , 

No. 11.— A/r. Q. Q- Corbett, Officiating Deputy Conservator ot 

Forestii. returned on the forenoon of the 19th ‘"'stant ™ 

pri.ileRo leave granted him in Rovenno 

•No. 48F., dated the 19Ui March laet, and of which he availed 

hiffiaelf on the 2lst idem. « rn a rnnapr- 

No. li.^The £nd My, 1890 — Mr. P. 
valor of ForasU, made over, and Mr. 0. Q. 

Depnty Coneervator of ForeeU, received, charge of the iharra 

Aeeietent 

Coneervator of Forcete, 8rd grade, « fggo 

aervator, 2iid grade, with effect from the 2nd June, 1890. 
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No, 98.— TAe 9th ISQO.^^Xfr, O, Q, Oorhett^ Qfliaiatinfi^ 

Deputy Coiifler?ator of Foreete, in charge of the Working Plana 
Diriaion, ia appointed to the charge of the Tharrawaddy Diviaion, 
in addition to his other dotba, with effect from the lat July, 1890, 
afternoon* 

No. 101. — The T8th Jvty^ 1890. — The following pcoefiotion ia or- 
dered with effect from the 2nd June, 1890 ; — 

Mr, C. L, 7buaaatfi/. AaBiaUiit Oonaerrator of Foreata, 2nd 
grade, to be ARsistani Coiiservator, l»t grade. 

No, 102. — Under the proviaiona of Article 291 of the Civil Service 
Regnlationa privilege leave was granted to Mr W, F, L, Totten- 
ham^ Aaaiatant Conservator of Foieata, from the 21 at April to the 
5th May, 1890, both days iiiclnaive. 

No, T03.— TAe 24th July^ 1890, — Mr, E, P, Popert^ Conservator 
of Forests, Pegu Circle, made over charge of the Pegn Circle to 
Mr, P, J, Carter, Deputy Conservator of Forests, on the 8lh 
July, 1890, after noon. 

No. 104. — Under the provisions of Article 291 of the Civil Service 
llegnlations privilege leave for three months is granted to Mr, 
C. E. Mvriel, Deputy Conservator of Foresta, with effect from 
the date on which he may avail himself of it. 

No. 105— ;Vr. C. W, Palmer, Deputy Conservator of Foreats, is 
transferred from Bhamo to the charge of the Yaw Forest Division 
during the absence of Mr, L, A, W. Rind, on privilege leave, or 
Qiitil further orders. 

No. 106.— iWr. E. A. O* Biyen, Assistant Conservator of Forests, 
is placed in charge of the Bhamo Foresta Division during the 
absence of Mr, C* W. Palmer, or until further oidera* 

10. — Mysobb Gazette— 

No, 104,— ?%« 5th July, i890.— J/r K, Shamaienpar, Forest Pro- 
bationer, is transferred from the Shiiuoga to tlie Mysore District. 
No. 107. — The 7th July, /890.— The following promotions of Forest 
Officers are sanctioned 

Meseis. S, A, Bapu Rao and Y. Sitaramaiya, Rub- Assistant Con- 
servatora of Forests, to be AsdRlant OoDservaiors of Forests, 
8r7] grade, with effect from the 3(Hh Jane, 1H90. ^ 

No, 125. — The 7th July, 1890. — The following temporary promotion 
and transferor Forest Officers are ordered with effect from I2(h 
April, 1890: — 

Mr, E, P, Lovery, Assistant Conservator of Forests, Ist grade, 
Shirnoga District, to act as Bnperinteiident of Forests during 
the absence of Mr, C, E, M. Huseell on leave, or until further 
orders, but to oontiooe to be in charge of the Shitnoga Diatriot 
Forests. * 

Mr, C. Narayan Rao, Assistant Conservator of Forests, 2nd 
grade, Mysore District, to act as Assistant Conservator of Forests, 
1st grade, vice Mr, E. P, Lovery, and is transferred to tlie 
Bangalore District. 

Mr, B, Ramaewami Iyer, Sub- Assistant Conservator of Forests, to 
set ss Assistant Conservstor of Forests, 8rd grade* and to bo in 
cliarge of the Mysore District Forests, vice Mr, Narayan Rao, 
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No. 503.— 7'^e IBth July, 1800 . — In the Notification of this De- 
partment, No. 586-F., dated the 11th instant, appointing Mr. F. 
B. Dickinson, Deputy Conservator of Forests, 2nd grade, Central 
Provinces, to oflSciate in the let grade of Deputy Conservators, 
Jor “ I2th May, 1890,” read ‘I3th May, 1890” 

No. 648.— rAe Slet July, With reference to the Notification 

of this Department, No. 16 P. C., dated the 29th November last, 
an extension of furloogh for two months has been granted by Her 
Majesty’s Secretary of State to Mr. W. 21. Reynolds, Superinten- 
dent of Forest Surveys. 

2.— Madbas Qaxbttb — 


The I4ih July, 1800.-~A, Durgiah Naidu, Ranger, 2nd class, North 
Arcot, is granted privilege leave for two months, from let July or 
date of relief, under Article 291 of the Civil Service Regulations. 

Mr. J. Tapp, Forest Ranger, 5tb class, South Arcot, is granted 
privilego leave for forty-five dayb, from lUh June, 1890. 

No. 3U.— PAe 16th July, ISOO^M. R. Ry. V. S. Qurunatha Ptllat 
Avargal, Sub-Assistant Conservator of Forests, 2nd class, to act 
as District Forest Officer, North Coimbatore, during the absence 
of Mr. H. W. Morgan on leave, or until further orders. 

No. 315.— PAe /P/A July, ISOO.^Mr. J. W. Cherry, 
sorvator of Forests, Madras, has l>eeu permitted by 
Honorable the Secretary of State to retiini to duty within the 


period of his leave „ , , xt 

The let August, /8PP.— JA tiama Bow, Ranger, 5tli class, North 
Coimbatore, one month’s privilege leave (on medical certificate) 
from 15th July, or date of relief in North Malabar under Article 
291 of the Civil Service Regulations. , a • 

m. ZH.—nt 2nd August, 1890.— Mr. H. T. D. Siwt, ^Bsistent 
ConwrTNtor of Foredt*, 2nd gr.de, bae been granted by tbe “igM 
Honorable the Secretary of State an extension of leafe for six 
months on medical certificate. rr j* Ac.a;af«nf 

No. m.—Ths 9th August, 1890.— Mr. Q. 

Article 291 of the Ciril Serrice Uegolations. 
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3, — Bombay Gazette — 

Tlu 19th August, 1890, — MeBirs, W, O, Bitham and R, C, Wrmtghtonf 
Deputy Conservators of Forests, respectively delivered over and 
received charge of the Divisional Forest Office, Poona, on the 18th 
instant, after ofiSce hours. 

The 22nd August, 1890,^Mr, R, P, Ryan, Assistant Conservator 
of Forests, relinquished charge of the Bij&pnr Divisional Forest 
Office, in the afternoon of the 4th instant, and Mr, Q, A, Hight, 
Deputy Conservator, took over charge of the same office on the 
) 3th idem, before noon. 

The 25th August^ 1890, — Messrs. W. A, Wc^llinger, Bub- Assistant 
Conservator of Forests, and IV, G, Betham, Deputy Conservator 
of Forests, respectively delivered over and received charge of the 
Divisional Forest Office, N4sik, on the 20th instant, before office 
hours. 

ATe, 6084.— A/r. H Mainwaring, Deputy Conservator of Forests, 3rd 
grade, has been allowed by Her Majesty’s Becretair of State for 
India an extension of furlough on medical certificate for six months. 

Ao. 6041. — Mr. R, P. Ryan, acting Assistant Conservator of Forests, 
1st grade, and Divisional Forest Officer, Bijapor, is allowed privi- 
lege leave of absence for one month from 4th August, 1 890. 

4. — Calcutta Gazette — 

The 14th August, 1890, •^Mr. R, L, Thiaig, Officiating Depnty Con- 
servator of Forests, is granted privilege leave for three months, 
with effect from the 15th August, 1890, or such snbseqnent date aa 
he may be relieved hy Mr, M, S, Fowler, Deputy Conservator of 
Forests, who, on return from furlough, is posted to the charge of 
the Chittagong Forest Division. 

Thi 29th August, 1H90. — Babu Shama Churn Chnekerhutty, Suh- 
Assistaiit Conservator of ForO'^ts, in charge of the Angnl Sub> 
division of the Orissa Forest Division, is granted privilege leave 
for two months and 25 days, with effi'ct from the 1st September, 
1800, or such snbseqnent date as he may be relieved by Mr, O, A. 
Richardson, Deputy Conservator^ Foresta, Orissa Division, who 
will hold temporary charge of the^ngul Hob-division in addition 
to his other duties during Bedfu JShama Churn Chuckerhutty s ab- 
sence, or until further orders. 

A/r. M. S, Fowler, Deputy Conservator of Forests, having assnmed 
charge of the Chittagong Forest Division on return from fur- 
lough on the forenoon of the 20th Angiist, 1890, Mr, R, L, 
Heinig^ Officiating Deputy Conservator, reverts to his substan- 
tive appointm<>nt of Assistant Conservator of Forests, 1st grade, 
with effect from that date. 

h.-^NoRTH-WiMTERjr PaovjMCBf Ann Ooi>u— 

Nil 

6.— Punjab Gazette — 

No, 826, — The 11 ih Augustf /990.«-Consequent on ike departure 
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w fnrloRgh «jf Mr. E, Fcmt, Dapntj ConterFaior of Foreflts, His 
Honor the Lietitenant-Oo?prnor is plesRsd to make the following 
temporarj promofions in the Forest Department, with eflfect from 
the 2l8t Jnne, 1890:^ 

Mr* J. H. Lac€, Deputy ConserTator, 4th grade (aub. pro tern.), 
to aet as Deputy Conservator, 8rd grade 
Mr, E, R, Murray^ ABsiatant Conseryator, Ist grade (aub. pro 
tem.\ to act aa Deputy Conseryator, 4th grade. 

No. Ztkl .•^Tke 25th 1^90.— Mr. P, 0, Lemorchanti, Deputy 

Conseryator of Foreata, on return from the privilege leave granted 
. to him in NotiRoation No. 235, dated the 30th May, 1890, resumed 
charge of the Kdngra Forest Division on the forenoon of 8th Aug- 
ust, 1890, relieving BM>u Ludha Singhf 8ub«AR8iatant Conaerva- 
tor of Forests. 


7. — Central Provinces Gazbttb — 


No. 2959.— i7tA Afoy, ISBO.^^Mr. S. Q, Paranjpe^ Probationary 
bub-Asaistani Conservator of Forests, on return from the Forest 
School, Debra Dun, reported his arrival at Nagpur on the forenoon 
of the 10th April, 1890 

No. 29fi0.— A/r. S. Q. Paranjpe^ Probationary Sub-Assistant Con- 
servator of Forests, is appointed Bub-Assistant Conservator of 
Forests, Srd grade, with effect from the 28tli April, 1890. 

No. 8000.— A/r. F. C. liickot Assistant rvator of Forests, 
Maudla, returned from the two mouths’ privilege leave granted him 
by NotiRcation No. 1187, dated the 3rd March last, and resumed 
charge of his duties on the forenoon of the 2nd instant. The 
uuexpired portion (oi's., 13 days) of his leave is cancelled. 

No. 4779 AuguMt^ J890.-^Mr: Hamchondra Krishna^ For- 

est Hanger, attached to the Chanda Forest Divibion, is promoted to 
act as a bub-Assislant Conaervator ot Forests of the Srd grade, 
with effect from the 1st August, 1890. He will remain attached to 
the Chanda J)i vision. 

No. 4788,— 7’/i« 4th dugtial, 1890 . — Mr, P. II. Clutterbuck, Assist- 
ant Conservator of ForcHts, is declared to have passed the Depart- 
mental Examiuation in Land Revenue and Forest Law, prescribed 
in Sections 50 and 51 of the Forest Code (3id Edition). 

No, 4789. — The following officers serving in the Forest Depart- 
ment of the Central Provinces are declared to have passed the 
presenbed Departmental Examination in Hindustani by the Lower 
btandard : — 

Mr. P. II. CIutt€9'buck^ AssisUnt Conservator of Forests. 

Mr. J. J. liobtlmyf b.a., bub-Assistaut Conservator of Forests. 
No. 4815.— Air. M. MuUannah, AssisUnt Conservator of Fdresta, 
is deelared to have pasaed the Departmental Examination in Land 
Revenue and Forest Law, proscribed in bections 50 and 51 of the 
Forest Code (Srd Edition). 

No, 482 1 .—Consequent on the grant of three months' privilege 
leave to Coloml M. C. T. Jarrett, v.c., Deputy Conservator of 
Forests, Uie following sub. pro tern, and officiating promotions are 
ordered, with effect from U»e 18th May, 1890 : — 
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Mr. W. P. IhemaSy Deputy Conaeirator, Srd grade, to officiate 
as Deputy Conservator, 2nd grade, 

Mr. H. dfoore, Depnty Conservator, 4th grade, snb. pro fsm., to 
officiate as Depnty Conservator, 8rd grade. 

Mr. O. F. Taylor, Officiating Depnty Conservator, 4th grade, to 
be Depnty Conservator, 4th grade, snb. pro tern. 

Mr. H. B. AfUhony, Assistant Conservator, Isl grade, sub. pro 
rest., to officiate as Depnty Conservator, 4th grade. 

Mr. A. E. IjQwrit, Officiating Assistant Conservator, 1st grade, 
to be Assistant Conservator, let grade, sub. pro tom. 

Mr. A. Watoon, Assistant Conservator, 2nd grade, to officiate as 
Assistant Conservator, 1 at grade. 

Mo. 4985. — The 9th August, /gPri.— Consequent on the departure on 
three months* privilege leave of Mr. O. t\ Taylor, Deputy Con- 
servator of Forests, 4th grade, snb. pro fern., in ^rar, the following 
sub. pro ieta. and officiating promotions are ordered, with effect 
from the 2nd July, 1890 : — 

Mr. //. B. Anthony^ Officiating Depnty Conservator, 4th grade, 
to be Deputy Conservator, 4th grMe, sob. pro fern. 

Mr. A. E. Lowrie, Assistant Conservator, 1st grade, sub. pro 
tern., to officiate as Deputy Conservator, 4th grade. 

Mr. A. Watson, Officiating Assistant Conservator, let grade, to 
be Assistant Conservator, 1st grade, snb. pro tern. 

Mr. A. F. Oration, Assistant Conservator, 2nd grade, to officiate 
as Assistant Conservator, 1st grade. 

So. 5226. — ThsSOth August. 1890. — Mr. P. H. Clutierhuck, Assist- 
ant Conservator of Forests df the Srd grade, is promoted to the 
2nd grade of Assistant Conservators, with effect from the Isi 
June, 1890. 

A*o. 5389. — The 26th August, 1890 . — Colonel 11. C. T. Jarrett, \\a.. 
Deputy Conservator of Forests, returned. from the three monthM* 
privilege leave granted him by Notification No. 3672, dated the 
i6th June last, and resumed charge of the Bangor Forest Division 
from Mr. A. Stewart, on the forenoon of the 18th instant. 

No. 5890.«-On being relieved of the Bangor Forest Division by 
Colonel H. C. T. Jarrett, v.c., Deputy Conservator of Foresta, 
on retnm from privilege leave, M^^, Stewart. Deputy Conserva- 
tor of Forests, is re-transferred t<^ie Damoh Forest Division. 

No. 5891. — With reference to Notification No. 5890 of this date, 
Mr. Stewart resumed charge of the Damoh Forest Division from 
Mr. Shridhar Qanesh Paranjpe, Bub-Assistant Conservator of 
Forests, on the forenoon of the 15tli instant. 

8. — BoaMA Gazette — 

No. \2.~^The 16th July, 1890.^Mr. C. L. Toussaint, Assistant 
Conservator of Foresta, availed himself of the privilege leaVe grant- 
ed to him in Revenue Department Notification No. ^6 CForests) 
on the afternoon of the 8itl July, 1890. 

No. 13.— 7*Af 2\st July, 1890. — Mr. L. A. W. Bind, Depnty Con- 
servator of Forests, made over, and Mr. A. S. FUminp, o.s., 
pnty Commissibner, received, charge of the Yaw Fonist Division 
on the afternoon of the 24tb June, 1890. 
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No 14.— A#r, A. W, Rind^ Deputy Conservator of Forests, 
availed himself of ‘the privilege leave granted to him in Revenue 
Deparlroeiit (Furests) NotiHcation No. dated the let July, 
181*0, on the afternoon of the 24th June, 1890. 
iVo. 15. — With reference to Revenue De)>artinent (Forests) Noti- 
fications Nos. 105 and 106, dated the 14th July, Mr. C, W* Fulmer ^ 
Deputy Conservator of Forests, made over, And Mr, E, A» 

Assistant Conservator of Forests, received, charge of the Bhaino 
Forest Division on the afternoon of the 24th June, 1890. 

No, IG.— i/r. A, S. Fiemingy c,s,, Deputy Commissioner, made 
over, and Mr. C. VT. Palmer received, charge of the Yaw Forest 
Division on the 2Dd July, 1890. 

No, 116. — The 22nd July^ IHOO — Under the provisions of Article 
291 of the Civil Service Regulations privilege leave for three 
months is granted to Mr. II. Jackeon^ Deputy Conservator of 
Forests, with effect from the 1st August, 1890, or the subsequent 
date on which he may avail himself of it. 

1 17 . — Mr, F, J, Branihwaiiei Ahsisiant Conservator of Forests, 
is transferred from Fegn to the chiirge of the Prome Forest Divi- 
sion during the absence on leave of Mr. II, Jackson^ or nntil 
further orders. 

No, 119. — 7‘5s 24th JuUj^ 7590.— Under the provisions of Article 
840 ib) of the Civil Service Regulations furlough for one year is 
granted to Mr. L, A, IP. Rind, Deputy Conservator of Forests, 
with effect from the date on which he availed himself of it. 

This department Notifications No. 98 (ForesU), dated the Ist 
July, 1890, and No. 110 (Forests), dated the 16th July, 1890, 
granting privilege leave to Mr, Rind, are hereby cancelled. 

A'o. J7. — 7%e Jw/jy. 1890— Mr. C. K. Muriel, Deputy Con- 

servat<»r ForesU. availed himself of tlie privilege leave granted 
to him in Revenue Department Notifiration No. 104, dated the 
14th July, 1890, on the afternoon of the 24th July, 1890, making 
over charge of the Direction Division, Upper Burma Circle, to 
Mr, J. IP. Oliver, Ofiicialliig Co»«<^rvator of Forests. 

So 18.— TAe 29tk July, 7590.— With reference to Revenue De- 
partment Notification ' No. 97 (Forests), dated the 23rd June, 
1890, Mr, 0, F. R, lUnckireU, Officiating Deputy Conservator of 
Forests, 4lh grade, received charge of the Myadaiing Sub-division 
of the Katha Forest Division from Mr, IP. J, Lane^Ryan, Bub- 
Aaaistani Conservator of Forests, on \he foieiioon of the 11th 


Jnly, 1890. 

Ao. 19,— Afr. IP. J. Lane-Ryan, Sub-Assistant Conservator of 
Forests, assumed charge of his duties in the Pjiumana Forest 
Division on the afternoon of the 18lh July, 1890. 

No, 18.— TAe Slet July, 7599.— With reference to Revenue Dc- 
•partment Notification No. 9l)P.. dated the 23rd June last, O. 
R: Long, AssisUni Conservator of Forests, relinquished charge of 
hit dnUes in the Tharrawaddy Division on the afternoon of ^e 
17th instant and assumed charge of the Myanaung Sub-division 
on the forenoon of the 25th idem. a • • 

No, 128.— Under the provisions of Article 291 of the Civil Service 

B guUtions privilege leave for two months and twenty-two days is 

grffi to Mr. J. Nubit, Deputy Conservator of Forests, with 
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effect from the 1 6th Aagast, 1890, or the atibseqaetitclata on which 
he maj arail himself of it. 

No. 324.— ifr. W. F, L. Tottenham, Assistant Conservator of For- 
ests, 18 transferred from Tharrawaddy to the charge of the Rangoon 
Forest Division daring the absence of Mr. J. Niebet on privilege 
leave, or notil further orders. 

•No. V26.^The 6fh Auguet, 7890.— ‘Afr. E. A. O'Brym, Assistant 
Conservator of Forests, 3rd grade, is promoted to be an Assistant 
Conservator, 2nd grade, with effect from the 2nd June, 1890. 

No. 127,— With reference to the provisions of Section 4, sub- 
section (2), of tile Upper Burma Forest Regulation, 1887, the 
Chief Commissioner appoints Mr, J. C. Murray, Deputy Coiiser- 
vator of Forests, to* be the Forest Officer to assist the Forest 
Settlement Officer in the enquiry referred to in this department 
Notification No. 55, dated the 1 0th April, 1890. 

No. 14.— Tils Nth Auguit, 7890.— MTith reference to Revenue 
Department Notification No. 117 ( Forests), dated the 22nd ultimo, 
Mr, H. Jackson, Deputy Conservator of Forests, made over, and 
Afr. F. J. Branthwaite, Assistant Conservator of Forests, received 
charge of the Prome Division on the afternoon of the 7th instant. 
No. 137.— 7‘Ae 25th August, 7899.— Under tiie provisions of Article 
291 of the Civil Service Regulations privilege leave for three months 
is granted to Mr. E. M. Buchanan, Bub* Assistant Conservator of 
Forests, with effect from the date on which he availed himself 
of it. 

9.— Assam Gizsttk— 

No 6659.— TTis 12th A^i^t, 1890 — Mr. fF. F. Lloyd, AsHistant 
Conservator of Forests, attached to the Kamrnp Divinion, t4»ok 
over charge of the SiUagar Forest DiviKiOn from IMu Sn Oopal 
Banerji, Forest Ranger, on the furcn(X)n of the 1st August, loUO. 

lu.— M ysoi^ Gazetti — 

Nil. 

11. — Brrar Gazette— 


Nil. 
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1. — Gazbtts of India— 

No, 744. — Th^f5th Si*pfmber, 75.90.— With reference to ih«) Notifi- 
CBtion of thirt Uepaitnient No. (taJed i\us llth July last 

Mr. F. B. Ihckin^on, OfTiemtih^ latgrade Deputy Ceuservator of 
Forestfi, Ceniral Provincoa, n verted to his suhstaiilive appointment 
of Deputy Conservator, 2nd ijiatle, on ihe 13lli uliinio. 

No.lAC% ^ Mr. F. is Dickinson, Depniy Conservuti)r of Forests, 
2nd grade. Central Provinces, is appointed to officiate in the Ist 
grade of Deputy Coiis»et vatora during the absence on privilege leare 
for two months ainl twenty-two dii\s of Mr. J. Nishet, Officiating 
lat grade Deputy Conservator. Dnrma, with effect from the 30th 
August, IHOO. and until further orders. 

No. 1 001-0. — Ths 24th Srpttihhev, ISOO — The services of 3fr. E. C. 
Cotts. First Assistant to the 8nperinteiulent of tlio Indian Mu- 
seum, are IransftMred to the Fc»rest Sdioid at Dehra for two months, 
with effect Imni the Ist July, lts9T), 

No. 840.— Jr(/ Octiihety 7599.— With reference to the Notifi- 
cation of this Department No, 2r)-F.C.. dated 30th December 
last, Mf. F. H iSicktoson continued to ^ifficiate as a Conservator of 
Forests <d the .ird grade, in cfiarire of the Northern C’ircic in the 
(k'ntial ^l<•vilMe^, lom 21th No\ ember to (Itb Doceiuher, 1889 
(botli datch iiKlnsive), and rc\('iled to his Mib^tuiiti ve appointment 
of Deputy (.N^iiservalor, 2nd grade, on 7lh December, 1889. 

No. 85(h — With reterence lo the Notitication of ibis Department 
No, 8b F.t’ , iIhOmI ibe IMst Febniaiv Inst, Mr. O'. G. AHan^ 
Deputy C'»mservat<»r of Forests, 2ud grade, Nortli- Western Pro- 
vinees and Oudb, <onlinu«d to otlicinte in tbe ist grade ot Deputy 
Coimervators liom JItb Febnuiry to 3rd July, 1890 (both dates 
inclusive). 

No. 832. — (’on-iqueiit on tin* retiiement fnun tbe service of Mr, 
IF. G. AHon. Otli' ialing Isi grade Deputy Const rvator of Forests, 
N<»rlli-W\‘siern Piovinces ami Oudli, Mr. J. T. JeHicoCy Deputy 
Cohaerviiior. 2nt) graife. As'^aiii. is appointed to officiate in the Ist 
grade of Deputy C\‘iir«crvaturs, with effect irom tbe 4lh July, 1890, 
and until further orders. 

mNo, 927, — The SUt Oc/oAer, 7599, — With reference to the Notifi- 
Cfttioiis of this Department No. 16-F.C., dated 29th November, 
J889, ami No. G43-F., dHted 31st July Inst, Mr. W. H. Reynolds 
rostiined charge of the Office of Huperintendent of Forest Surveys 
from Mr. E. F, Litchfieldy Deputy Conservator of Forests, North- 
WMiern Province and Oudh, on the forenoon of the 24th instant. 

No, 94l,«-»rAa 14lh Notwnber, 7599.— The following temporary 
ArrAOgemetiUi are mftde during the absence, on two months’ privi- 
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lege leave, of Major C* T, Bingham^ 8.C., Ofiiciating Conservator 
of Forests, Srd grade, Tenasserim Circle, Burma:: — 

^i). Mr, M, H, Ferrara, Deputj Conservator, 1st grade, Burma, 
held charge of the Tenasserim Circle, in addition to liis 
own duties, from the 10th October to the 6th November, 
1890 (both dates inclusive). 

(ii). Mr, P, J, Curler, Officiating Conservator, ^3 rd grade, Pegu 
Circle, to hold charge of the Tenasserim Circle, in addi- 
tion to his own duties, with effect from the 7th November, 
1890, and until Major Bingham returns from leave. 

No, 1574-52-19.— T’Ae 17th December, The following trans- 

fers from the Forest to the Survey of India Department have l>eeii 
made, with effect from the 24 th October, 1890: — 

Mr, W, R, Reynotde, Deputy Conservator, 2iid grade, in the 
Punjab, and Superintendent of Forest Survey h, to rank as a 
Deputy Superintendent of the 4th grade, in the Survey of India 
Department. 

Mf, E. F, Litchfield, Deputy Conservator, 4th grade, North-West- 
ern Provinces and Oiidh, to rank as Absistaiit Superintendent 
of the 2nd grade, in the Survey of India Department. 

No, 1041.— 7Ae December, 7^90.— Consequent on the retire- 
ment from the service of Mr, IV, /f. J, Biereton, Deputy Coiisei- 
vator of Forests, Ist grade, North-Western Provinces and Ondh, 
Colonel J, E. Cam/dfell, h.s c., Deputy Conservator, 2nd grade, 
North-Western Provinces and Oudli (on furlough), is pionioted 
the 1 St grade of Deputy 'Conservatois, with effect from the 18th 
November, 189(1. 

No. 1043.— With reference to the Notification of this Depart- 
ment, No 8^1-F., dated the 1 7th October last, Mr. T, 11 Afdtn, 
Officiating 1st grade Deputy Conservator of KorestH, llmniH, re- 
verted to his snlistaiitive appointment of Deputy Coiiservntf»r, 2iid 
grade, on 21lh NovemU'r the date ol reiiirii from 

leave of Mr, J, Niebet, Oflicmling l.st grade Deputy C»jnser\ nim , 
Burma. 

A^o. 1045. — Willi reference to the Notification of iliis D<’partrneiit, 
No. 878-P., dated the 16th Octolrer iaat, Mr. A, k. Il'i/r/. OlVu lut- 
ing Conservator of Furesta, 3id {Mde. Piiujuh, reviMteil {«» his 
substantive appointineiit of Deputy ^nseivator, ist grade, on 1 Ith 
December, 1890. the date ol return from piiMlege li'a\e of Mi. H. 
II. C. Whfttall, f ionservator, Brd (Onieintiog 2iiil grade 
Ml, E. Me A. Moir, Deputy ConsvrvHtor, 2iid gimle, North-West- 
ern Provinces and Oudh, officiated in llie Ist grade of Deputy 
Conservators, vice Mr, Wild, tiom flth October to loth Decem- 
ber, 1890, both dates inclusive. 

No, VI The 28th November, 1890 , — Consequent on the depar- 
ture on furlough of Mr, C. Baqshawt, Conservator of Foiests, 
North-Western Provinces and Oudh, and with referenci to the 
Notification eff the Madras Government, No. 412, dated the 16th 
BepUsmber last, Mr. J. Sgkes-Oamble, Conservator of Poreats, 
Madras, is appointed Conservator of the Si hool Circle in the North- 
Western Provinces and Ondh, and Director of Uie Imparial Forest 
School at Debra Dfin, with effect from l4th October, 1S90, Mr, 
OambU will rank as a Conservalor of the 2Dd grads (supertmnisrary). 
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3TU StpttmUr, 1890.— In the Ezemimtioii in Forest Uw. 
Code, end AooonnU held on Ote 16th Angast, 1890, in ^conUmoe 
With pars. 66 of the Code — 

Rn Soma Rcw^ Second Clerk, District Forest Office, Bellarr. 
has passed; resalts fair. 

A, KUtma Row^ Forester, Kuroool, has passed; fair. 

Z>. A, Ohellappahj Forester, Caddapah, has passed. 

The 11th iS^tei»6er, 1890. — The followiug transfers are ordered 
in the Northern Circle : — 

Mr. H. J. McLaughlin^ Forest Ranger, 2nd class, from Ganjam 
(now temporarily working in Karuool) to Cuddapah ; lo join 
when relieved in Kiirnool. 

Afr. M. H. Tweediif Forest Ranger, 3rd class, from Kuruotd to 
Oanjam, to join on expiration of leave. 

The 12th September^ 1 Ranger, 3rd class, C. M. Madura- 
nayagam Pillai (North Arcot), to be 8ub- Assistant Conservator, 
2nd class, acting sub. pro fern., from the 1st September, 1890. 

No. 412.— TAe ISth September^ 1890. — The services of Mr, J, S. 
OctmbUf M.A., F.L.S., Conservator of Furohts, Northern Circle (now 
on special leave to Europe on argent private affairs for six montlis 
from 6th April, 1890). are placed at the disposal of the Govern- 
ment of India, Revenue and Agricaltaral Department. To have 
effect from the date of his return from leave. 

No, 417.— f As J9th iSeptembtrf 1890,-— Mr, E, D. 3/. Hooper., De- 
puty Conservator of Forests, 2ud grade, to be District Forest 
Officer, Bellary. 

No. 418. — Mr, P. M. LuBhiugton, Assistant Conservator of For- 
esU, 2iid grade, to be Disttict Forest Officer, Kuinool 
No, 419.— A/r, T. P. Peaiee^ Assislant CouKorvator of Forests, Ist 
grade, to act as Deputy Conservator of Forests, 4th grade, during 
the abseiuc of Mr. G. Homfray ow leave, or until further orders. — 
To have efiVet from 3rd August, lb90. 

The 22nd September ^ 1890. — Mr. A. Stnnivasa Chamberlain^ from 
Ranger, 0th class, to Forester, Ist class, sub. pro tern. 

Mr. IV. Carroll^ Sub- Assistant Conservator, Ist class, lo 
Trichiiiopoly and Tanjore for special duty,— To join on expira- 
tion of the throe months' privilege leave granted in Gazette of 
8th July, 1890, Part 1., page 474. 

T. Malaya Pi//ai, Hanger, 5th class, Tinnevelly District, to he 
Ranger, 8rd class, sub. pro tnn , vice C. M. Maduranayagam 
Ptllaif promoted to the bub- Assistant Conservators' class. 
Forester, 1st class, M* Hubrayalu Naiduy South Arcot Dis- 
trict, to be Ranger, &lh class, sub. }no ietn., vice Malaya 
• Pt/iai, promoted. 

FArester, Ist class, Arulanandam Pillai^ Tinnevelly District, to be 
Ranger, 5th class, sub. pro tern., vicr Mr, Chamberlain^ reduced. 
The last two promotions are snbjeot to exemption by Goveroment, 
and in the case of Snbrayalu Nmdu^ to his qualifying in Sur- 
vey tug and Levelling when his services can be spared to go 
through the prescribed course. 

The 28rd September, 1890.-^i\angfif A.Durgiah Nayudu is granted an 

3 R 



SXTBA0T8 rsOU OmolAL OASBTTB8. 


IXTi 


extension bj one month, in conilnnation of the tWo months’ let? 6 
Dolilied «t page 968, Part II. of the Fort SU Oeorge Oaze^te. diMl 
15th July, 1890. 

The 7th October^ 1800, — 3fr. (7. P. Howell^ Snh-Aeeietant Oon* 
eerrator, Tinnevell j District, under Article 29 1 of the Civil Service 
Regnlations, is granted privilege leave for two montlis from date 
of relief. 

Mr, O. W, Thomjaon^ Ranger, 5th clapa, Salem, is transferred to 
Tinnevelly District. 

The two months* leave granted to Ranger Mr, S, Solomon, North 
Coimbatore Division, notiBed at page 1 134, Part 11. of the Fort 
St, Oearge Gazette, dated Idth Angnst, 1890, is extended by one 
month, I.S., up to 10th November, 1890. 

The 10th October, 1890.— During the absence on sick leave of A, 
S, Hhnumanta Roio, F'orest Ranger in the Qanjam District, P. R, 
Ruthnasamy Pttlay, Forester, 1st class, is appointed to act as 
Ranger, 5lb class, and is transferred from Knmool to Ganjam. — 
To join forthwith. 

No,A49,^The Nth October, 1890, — Mr, /. 5. Gamble, u,k,, f.l.p., 
Conservator of Forests, Northern Circle, has been permitted by 
the Right Honorable the Secretary of State to return to duty within 
the period of bis leave. 

No. 452. — The 17th October, 1890 . — Mr, C. Somere* Smith, Assist- 
ant Conservator of Forests, Madras, has been granted by the 
Right Honorable the Secretary of State for India an extension of 
two months' extraordinary leave on medical certificate without pay. 
No, 467. — The 28th October, 1890,^ Ur, A, W, Luehington, De- 
puty Con.servator, 4th grade, and Acting Deputy Conservator of 
Fore.«ts, 3rd grade, to be District Forest Officer, Godavari. 

No. 468.— 3fr. J, S. Battle, Assistant Conservator of Foresta, Isi 
giHdc, and Acting Deputy Conservator of Forests, 4th grade, to 
be Di'^frict Forest Officer, Ganjam. To join forthwith and relieve 
Mr. Luehirtgton. 

The 28th October, 1890. — P, $ur€q>pa 4tyar, from Forest Ranger, 
5th class, to be Forester, Istclaar, from Ist November, 1890, 

Ihe 17(h November, 1890. R, W, Rouee, Forester, 1st class, 
Madura District, to set ss Rsng^ 5tli clsss, sub. tern., from 
1st November, in the same district. 

The 20th November, 1890, — As the next Departmental Hxaminatioii 
in Accounts, Code, Act, and Rules [clauses (a) and (b) of para. 56 
of the Code] will be held on Monday, ibo 19th Jannary, 1891, 
District Forest Officers are requf'sted to send in names of esn- 
didates whom they coiihider to have a reasonable expectation of 
passing it, so an to reach tliis office not later than the 15th De- 
cember, 1890. ** 

No. The 24th November, 1890.-^ Mr. F, O' A. VweeAt, De- 

puty Conssrra4|Sf of Forests, 2nd grade, Madras Presidency, bss 
been permitted to resign his appointment, with effect from I3th 
Beptember, 1890. 

The 12th Diomber, 1890 . — Forest Ranger M, Rama Row, North 
Coimbatore Division, is granted privilege leave for two months, 
from 22nd November, 1890, under articls 869 of the Civil Service 
Hegnlstions. 
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7*. Nai^am»wami Aiyar^ Forest Ranger, 4th class, North Bfal«- 
bar, is granted privilege leave for one month, nnder Article 291 
of the Civil Service Regulalions, from let January, Id9I| or dale 
of relief. 

M. Rama ^ Rao, Forest Ranger, 6th class, North Coimbatore 
Division, is granted privilege leave for two months, under Article 
869 of the Civil Service Begulaiious, from 22nd November, 
1890. 

Mr» M<mi§9€, Forester, 8rd class. North Coimbatore Division, 
to act as Ranger, 6th class, during the absence of J/. Rama 
Rao on leave, or until fnrther orders. 

The 13th Dfcemh^r, 1390, — The f<il lowing promotions are ordered in 
the subordinate sta6' of the Northern Circle 

P» R, Ruthnasawmy Pillai^ Gaiijam, Forester, 1st class, to be Ran* 
ger, 6th class, on probation for 6 months from Ist August, 1890. 

K, Rama Row^ Bellarjr, Foi ester, 2nd class, and Acting Ranger, 6th 
class, to he Ranger, 5th class, permanent, from 1st August, 1890. 

No* 550.— 7*A€ 19th Decem6er, 1390. "^Mr, Smner$-Smithy Assistant 
Conservator of Forests, Madras, has been granted by the Right 
Honorable tbe Secretary of State for India an extension of two 
months' extraordinary leave on medical certificate without pay. 

8.— Bombat Qaesttb — 

No* 6238.— TAs Jref September, O* P* MilleU, Aasiatant 

Conservator of Forests, 1st grade, and Divisional Forest Officer 
South Tbdna, is allowed privilege leave of absence for three months 
from the 6th September, 1890, or such subsequent date as he may 
avail himself of it. 

No, 6423.— TAs 10th SeptomboTy 1890, — Mr. T. B, Fry, Deputy 
Conservator of Forests, 3rd grade, has been allowed by Her 
Majesty's Secretary of State for India to return to duty within the 
period of his leave. 

Afessrs. G. D. MilUii and P, Qltadow, Deputy Conservators of 
Forests, resiM.»ctively delivered over and received charge of the 
Divisional Forest Cffice, 8outli Thdna, on the 5th instant, after 
office hours, in addition to his own office of Divisional Forest 
Cffieer of North Thana. 

TholStK Septemhfr, ISOO.^Mr, R, S* Fagan, Deputy Conservator 
of Forests and Divisional Forest llfficor of West Khfindesh, has 
been allowed privilege leave of absence for one montli from the 
3 1 St August, 1890, by the Conservator of Forests,' N, C., under 
tbe authority of Ooveronient Resolution No. 2149, dated 20th March, 
1889, Revenue Department, and Mr, F* R, Dssai, has been desired 
to take over charge of Ida office in addition to his own. 

•Afessrs. R, S* Fagaa and t\ R. Deoai, Deputy Conaervators of 
Forests, reroeclively delivered over and csi^ved charge of the 
Diviatonal l^irest Office of West Kh&ndesh on the 30th August, 
1890, after office hours. 

Mr. Dmai is to hold charge of the West Khdodesh Division in 
addition to his own charge of the East Khdndesh Division, 

No. 6481.-^ Afr. R. P. Ryan, Acting Assistant Conservator of For- 
ests, 1st grade, and Divisional Forest Officer, Bijipiir, is sllowed 
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an extension np to the 15th September, 1890, of the privilege leave 
of absence for one month granted to him in Government Notifica- 
tion No. 6041, dated 25kh Angnet, 1890. 

No. 6536. — 7'he 15th September, 1890.^Mr. E, O, Oliver, Assistant 
Conservator of Forests, 2nd grade, and Divisional Forest Officer, 
Working Plans Branch, No. II., Kdnara, is allowed examination 
leave for one month under section 57 of the Forest Department 
Code, 3rd Edition. 

No. 6595.— TAe 18th September^ 1 890,-^Colonel A, Pullan^ Super- 
intendent, Bombay Forest Survey, is allowed privilege leave of 
absence for three months with effect from 12th September, 1890* 
No. €611.— 7*A€ 19th September, 1890.-^ Mr. T. R. D. Bell, Assist- 
ant Conservat4»r of Forests, let grade, and Divisional Forest 
Officer, Working Plans Branch, No. I., K4nara, is allowed privilege 
leave of absence for one month with effect from 15th September, 1890. 
2'he 29ih September, 1890, — Afeerrs, O. A. Might, Deputy Conser- 
vator, and R, P. Ryan, Assistant Conservator of Forests, respMt- 
ively delivered over and received charge of the Bijdpnr Forest Divi- 
sion on the afternoon of the 20th instant. 

Ike 80th September, 1890. — Messrs. T. R. Bell, Acting Deputy Con- 
servator of Forests, and Hartpad Mitra, Sub- Assistant, respective- 
ly delivered over and received charge of the Divisional Forest Office 
Working Plans, Party No. L, KAnara, on the forenoon of tlio 
25th instant. 

7'As let October, 1890. — Messrs. A. C. Robinsom and J. Baptista, 
Acting Sub- Assistant Conservators of Forests, respectively 
delivered over and received charge of the North Sub-division For- 
est Office, North Thana, on the 8th ultimo, before office hours. 
The latter officer is to hold charge in addition to his uwp office of 
the South Sub-division, North Thana. 

Ihe 4th October, 1 890. Messrs. R. C. Wrovghton and T. B. Fry, 
Deputy Conbervators of Forests, respectively delivered over and 
received charge of the Divisional Forest Office, Working Plans, on 
the 30th September last, before office boors. 

No. 7046.— TAe 6th Oqtober, 1890.-^Mr. R. P. Ryan. Acting As- 
sistant Conservator of Forests, Ist grade, and Divisional Forest 
Officer, Bijipor, has been allowed extension op to the 20tb 
September, 1890, of the privilege leave of absence granted to him 
in Uovernuient Notifications No. 6041, dated 25th August, 1890, 
and No 6481, dated 12th September, 1890. 

Ihe 7th October, 1890.^Me$tr§. F. R. Deeai end R. S. F. Fagan, 
Deputy Conservators of Forests, respccliv^ delivered over and 
received charge of the Divisional Forest Omce, West KhAndeah, 
on the 1st instant, before noon. 

No. 7148.— JAc 8th OeAober, 1890.^Mr. B. J. Uaeelden, Aseiatant 
Conservator of Forests, 3rd grade, and Divisional Forsal 0|3oar, 
Centiml Divisioji of Kinara, is allowed privilege laavs of aoMOoe 
for one month 10th October, 1890, or from such anbaa^ttant 
date as ha may avail himself of it. 

Meeere. N. D. SeAeawala, Bub-AssieUnt, and E. G, Oliver, 
Assistant Conservator of Forests, respectively delivered over and 
received charge of ilie Divisional Forest Office, Working Plana, 
Party No. XL, Kinara, on iba aftarnoon of the 11th instant. 
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JVo. 7884.-* riU 16th Oct<Atr^ 2800.-* Hig Ezcellenoy the Gofernor 
in Coonoil is pleased to make the following appointmente 

Showkirirn Pribdds, to be Bub-AssiKtant Conserrator of 
Foreate, Isi grade, vice Mr, B, •/. HaeMen^ pfomoted. 

Jlfr. }V, O, Clabby, to be Bub- Assistant Conservator of Forests, 
2nd grade, mee Mr, Showkirdm Prtbd&e, 

Mr, J, H, Clubby, to be Bub- Assistant Conservator of Forests, 
8rd grade, vice Mr, W, Q, Clubby, 

Mr, W, A, WalUnytr to be anbstantive pro tern, 2nd grade 
6 lib- Assistant Conservator, vice Mr, J. M, F'emundez serving 
in the Kolb^pnr State. 

Mr, Haripad Mdra^ l.c.k., to be substantive pro tern, 2nd grade 
Sub- Assistant Conservator, vice Mr, W, Q, Clabby, serving in 
the Hajpipla State. 

Mr, J, Baptieta, L c.a., to be substantive pro teni. 8rd grade 
Sub-AsHistMnt Conservator, vice Mr, ,7, //. Clubby, confirmed. 
The 16th October, lli90 , — Meeers, J, Baptietn and A, C, Robineon, 
L.O.R., Acting 8nb- Assistant Conservators of F<»re6ts, respectively 
delivered over and received charge of the North Snb-division 
Forest Ofiioe, North Th4na, on the 8th inHtant, before office hodrs. 
The BOth October, 1690.— Mr, T. H. D, Bell, Acting Deputy Con- 
servator of Forests, resumed charge of the Divisional Forest Office, 
Working Plans, Party No. 1., Kanara, from Mr, Haripad MUra^ 
Bob- Assistant, on the forenoon of the 25th instant. 

Mr, B, J, Haeeldev, Assistant Conservator of Forests, delivered 
over charge of the Central Forest Division of Ednarato Mr, W, 
H, Woodrow, Deputy Conservator and Divisional Officer, Sonth- 
arn Division, Kanara, on the afternoon of the 18th instant. 

Nc, 7BSb,—The 4ih November, 1890,— Mr, W, A, Talbot, Acting 
Srd grade Depu^ Conservator of Forests and Divisional Forest 
Officer, North Diusion of K&uara, is allowed furloogh for six 
months. 

The 6ih November, 1890, — Meeere, Oanesh Sakharam Hingi, Bob- 
Assistant Conservator of Forests, and H, S, F, Fagan, Deputy 
Conservator ot Foreats and Divisional Forest Officer of West 
Khindesh, respectively delivered over and received charge of the 
6ub« Division Forest Office, West Kbaudesh, on the 2Srd ultimo, 
before noon. 

The 8th November, 1890,^ Mr, E. O, Oliver, Assistant Conservator 
of Forests, asKiiiued charge of tlie DalhiBettlcinent Office, Eoldba, 
on the Srd instant, before noon. 

The 12tk November, 1890 — Meeers, W, A, Talhot and U, Murray 
respectively delivered over and received charge of the office of tlie 
Divisional Forest Officer, Northern Division of Kanara, on the 
forenoon of the lOih instant. 

The I4th November, 1890,— Meeere, E, O, Oliver and T, R. D. BtU 
raapeoiively delivered over and received charge of the Divisional 
Forest Offiee on the afternoon of the 29th October, 1 890. 

The 20th November, 1890,— Meeere, F, QUadow imd A. Stewart, 
Deputy Oonservators of Forests, respectively delivered over and 
reaeiv^ charge of the South Thina Divisional Forest Office on the 
6th instant, before office hours. 

The 24th November, 1890.— Mr. B, J. Haeeldm, Assistant Conser- 
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valor, reenmed charge of the Central Forest Dirieion of K&nara 
from Jfr* fF, Af, Woodrow^ Deputy Goneemtor of Foreata, on 
the afternoon of the 1 8th inetant. 

The 3rd December ^ 1890,-^MeBerB, R, S, F. Fagentf Depntj Coneer- 
vetor of Forests, and <?. S, HmgSf Snb-Aseietant Coneerrator of 
Forests, respectively delivered over and received charge of the 
8ab-Diviaion Forest Office, West Rh^desh, on the 22nd ultimo, 
in the afternoon. 

No, 8688.— JHie 3th December^ 2890.— Hia Exeelleney the Gover- 
nor in Council ia pleased to appoint Mr, A. Stewart, on being 
relieved by Mr. O, P, Miliett, to do dniy as Divisional Forest 
Officer, North Kanara, daring the absenoe of Mr, W. A, Talbot, 
or pending further orders. 

No, 8906.— 7*As 12th December, 2890.— His Exeelleney the Gover- 
nor in Council is pleastsd to appoint Mr, B, Q, Deekpdnde to act 
as Snb-Aseistant Conservator of Foreata and to do duty in the 
Southern Circle so long as the vacancy in the 8rd grade of AssisU 
ant Conservator may continne, or pending farther orders. 

-Calcutta Gazbttb— 

No, 7857G.— J*Ae 4th September, 1890.^^Mr, F. S, Barker, Assist- 
ant Conservator, Ist grade, and Officioting Deputy Conservator, 
4tli grade, to officiate in the 3rd grade of Deputy Conservator, 
vice Mr, A, J, Mein, on privilege leave, from the 1st July, 1889, 
to the 80th September, 1889. 

No, 73580.— A/r. 7*. J, Campbell, Assistant Conservator, 2i\d 
grade, Officiating let grade, to officiate as Deputy Conservator, 
4th grade, vice Mr, F, $, Barker, with effect from the Isi July, 
1889, to the SOth September, 1889. 

No. 7859Q.— Afr. H, J. Young, Assistant Conservator, 2nd grade, 
officiating 1st grade, to officiate as Deputy Conservator, 4th 
grade, vice Mr. D. P. Copland, f>ffieiating Deputy Conservator, 
on privilege leave, with effect from the let July, 1889, to the 80th 
September, 1889. 

the lOih October, 2899.--jrr. A, L, Home, Conservator of Forests, 
Bengal, is granted furlough for two years, with effect from the 
18th October, 1890. He made over charge of the Forest Depart- 
ment on the afternoon of the 8th inatiut to Mr, E, P, Daneeg, 
Officiating Conservator of Forests, Berar. 

The 1 0th October, 1890. — Mr, 9f,H, Lovegrovt, Assistant Conser- 
vator of Forests, is posted to the charge of the Knrseong Bub- 
diviaion, Daijeeling Forest Diviaioii, on the expiry of the one month’s 
examination leave granted to him in the Notification, dated the 6th 
September, 1890. 

The 14th October, 2899.— In supersession of the Notification, dated 
28lh July, 1879, published at page 111 of the Calcutta Oamt^oi 
80th idem, the Liiotenant-Govemor is pleased to direct wnraer 
sections 2 and 75<a) of Act Vll. of 1678 (the Indian Forest Aot), 
that the offfetrf of the Forest Department in Bengal, mentioned 
in the first oolnmn of the following schedule, shall exeieise 
the powers of ^ Forest Officers” under th« sections of ihut Act 
mentioned in the sdoond column of the same, over ngainct each 
such class of offiecrs respectively 
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Clm of ofBeen Ampowerod. 


Heotion 
of tho Act 
ander which 
powcn sre 
^ven. 


Brief 4escriptionof netareof powers 
conferred. 


I.-* All Drpaty Consiwvators, 
AssisiADt Conservators, 
and Sub-Assistant Con* 
senrators when in charge 
of Forest Divioiona, 






II. <— *AU Depnty Conservators* ! ^ 

Assistant Conservators, | 
8uh- Assistant Conserva- | 
tors, and Hangers in re- 1 1 
oeipt of salaries of at least | 
Ha. KX) per mensem, I 
subordinate to any of- A 
ficer of class 1, when | 
specially authorized in | 
that Ucnalf by the Con- . 
servator of Forests. I 

III. — All Bangers on salaries of / 

lees thou Us. lOit per | 
mensem and Foresters 
subordinate to any offi- I 
eer of ('lass 1, when siie- \ 
oially authorized in that ' 
behalf by tho Conserva- | 
tor of Forests. 


IV. — All Deputy Conservators, • 
Assistant Conservators, 
8ub- Assistant Conserva* 

^ tors, Bangers, Foresters, 
1^4 Forest Guards, whe- 
&er on permanent or 
temporary estibliah- 
tnenta* 


20 

2C 

33 

45 

40 

47 

60 

60 

67 

B2 


Poww to publish tratialaiion of 
notification of Heserved forests* 

Power to permit prohibited acts in 
Reserved forests. 

Power to permit prohibited acts 
in Protected forests. 

Power to notify dep6t8 for drift 
timber, &c 

Power to issue notice to claimants 
of drift timber, i&o. 

Power to decide claims to drift 
timber, Ac. 

{ Power to receive payments on ac- 
I count of drift timMr, Ac. 

Power to direct release of property 
seized. r .r 

Power to compound offences. 

Power to sell forest produce for 
Government dues. 


25 

33 

60 

07 


I Power to p-'rmit prohibited acts 
in Reserved forests. 

Power to permit prohibited acts 
in Protected forests. 

Power to direct release of property 
seized. 

Power to compound offences. 


35 

33 

6i) 


45 

52 

55 

50 

63 

09 

82 


Power to permit prohibited acts 
ill Reaerved forests. 

Power to permit prohibited acts 
in Protected forests. 

Power to direct release of pro- 
perty seized. 

Power ol i'olleoting drift timber, 
Ac. 

Power to seize* property liable to 
confiscation. 

Power to take charge of Govern- 
ment or oonfiscaiod property. 

Power to R0Ci^>t charge of proper- 
ty when ofleiider is unknown. 

Power Id arrest without warrant 
in oerUin cases. 

Power to seize and impound cattle 
treepassinff. 

I Power to take posoeesion ^ pro- 
duce under Government lien. 
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Th^ 10th N<»vmbtr^ 1890,^Mr. M, S, FowUr, Deputy OonserTXtor 
of Forests, in charge of the Chittagong Forest Di? ision, is posted 
to the charge of the Daijeeling Siib-division of the Daijeeling 
Forest Division, on being reliev^ of his duties by Mr. R. L. Hwnig^ 
Assistant Conservator of Forests, at present on three months’ 
privilege leave (granted him in the Oovernment of Bengal Notifi- 
cation, dated I4lh August, 1890). 

Mr. H. H. Hcunea, Assistant Conservator of Forests, is attached 
to the Working Plans Division, until further orders, on being 
relieved of the charge of the Darjeeling Bub-division by Mr. M, 
S. Fowler. 

The 25th November^ 1890. — The report of the Central Examination 
Committee having been received, the result of the Half-yearly 
Departmental Examination of Assistant Magistrates and others, 
held in October, 1890, is published for general information— 

Mr. W. H. Lovegrovot Assistant Conservator of Forests, has pass- 
ed in Land Revenue and Hindustani by the Higher Standard. 
Mr. E. J. N. •/ernes. Bub- Assistant Conservator ol Forests, has 
passed in Hindustani by the Higher Standard. 

The 16lh December ^ 1890, — Mr. M. S. Fowler^ Oepnty Conservator 
of Forests, 4th grade, is granted six srevks* sick leave on medical 
certificate, with effect from the 3rd December, 1 890. 

Mr* H. H. Davie* Deputy Conservator of Forestri, in charge of 
the Daijeeling Forest Division, is temporarily posted to the 
charge of the Darjeeling Bub-division of that Division, in addi- 
tion to his other duties. 

Mr. H. H, Hainee* Assistant Conservator of Forests, in charge 
of the Daijeeling Sub-division, on being relieved by Mr. Datni, 
is attached to the Working Plans Division, until further orders. 

5. NoBTU-WaSTBliM PuoVLNCKS AND OODH GaZKTIB — 

ilfo. TAs /J?fA September, 1890. — Mr. E. Me A. Afotr, 

Depnty Conservator of Forests, Jannsar Division, is granted privi- 
lege leave for 36 ddys, with efieot from the 2Ulh September, 
1890. 

41 ftl 

JVb. HearU, Depnty Conservator of Forests, 

Dehra Ddn Division, to hold charge of Jaunsar Division, in addi- 
tion to liis own duties, during the absence on privilege leave of 
Mr. E. Me A. Moir, or onitl further orders. 

Afo. TAe 22nd September, 1890,^ Mr. A. Smpthiee, 

Depnty Conservator of Forests, has been granted by Her Majes- 
ty’s Secretary of State for India permission to return to duty. 

Mo. Bagehawe, Conservator of Foieete, in 

temporary charge of the School Circle, is granted fnrioogh ont of 
India for one yeaTi with effect from the 15tb October, 1890, or 
subsequent date. 

No, September, J890.^Mr. MmUOgue Hill, 

Assietant Conservator of Foreets, in charge of the Pilibhit Forest 
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Division and Bliira Sub-division, to the charge of the Kheri Forest 
Division, on being relieved by Mt\ W, Shaketpear, until farther 
orders. 

iT^ 05 A~ 20 ’~“‘^* Ofiiciating Deputy Conservator 

of Forests, in charge of the Gorakhpur Forest Division, to the 
charge of the Kheri Division, Oudh Circle. 

11— .SG5*!v-26 * — Moniagut Ilill, Assistant Conservator of For- 
ests, in charge of the Kheri Forcbf Division, to the charge of the 
Gorakhpur Forest Division, Oudh Circle, on being relieved by Mr. 
A. Camphtli, 

" k P — Montague UiUy Assistant Conservator of 

Forests, in charge of the Pilibhit Forest Division and Bbira Sub- 
division, held charge of tlie Kheri Division, Oudh Circle, in addi- 
tion to his own duties, fioui the afternoon of the 3rd July, 1890, to 
the afternoon of the 7th July, 1890. 

October^ lS00,^Mr. A . Smythiee^ Deputy 

Conservator of Ferest^^, 3rd grade, on return from leave, to the 
charge of the Ganges Forest Division of the Central Circle. 

ATe. November ^ ISUO. — Mr. A. Smythies, De- 

puty Conservator of Forests, Srd grade, on return from furlough, 
to the charge of the Ganges Forest Division. 

No. \ovcmber, 1800. — Colonel J. E, Campbell^ 

Deputy Coii-oi vator tJ Forests, 2nd grade, lias been granted by Her 
MaJe^!y’h Secreiury of Male loi India pel mission to return to duty. 

No. ,, ‘T// .. — 77o 3i ' iJicenibei, 1800. — With eflect from the 

30th September, lo JO, the date on winch Mr. H, Clifford, Assistant 
Conservator of Forests, Ist grade, resigned his appointment — 

Mr. B. A. Bebsch, Absistant Conservator of Forests, from 2nd 
grade to the 1st grade, but to continue to officiate as Deputy 
Conservator, Srd grade. 

^ 11 — — The 1 3th November, 1800 . — This Department No- 
tification No, 3 ^ • dated 5th November, 1 800, regarding the 

{) 08 ting of Mt. A, Smythiee, Deputy Conservator of Forests, Srd 
grade, is hereby caiucllcd. 

A^o. f— rlir November, 1890 . — With cfTect from the 

11 — yvM»i7 , 

ith July, 1890, the date on which hfr. IF. G. Allan, Deputy Con- 
Jiervator of Forests, 2ful giade, retired Irom the service, Afr. McA* 
MSr, Deputy Conservator of Forests, Srd grade, to bo Deputy 
Conservator of Forests, 2nd grade. 

JVb* f ! *, » . , . — The 10th November, 1800 . — With effect from Slst 

li— 0O«lUA*l , 

April, 1890, to fill an existing vacancy, 3/r. M. Hill, Assi^ant 
Conservator of Forests, 2nd grade, to officiate as Assistant Oon- 
aervator of Foresis, Ist grade* 


88 
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7%€? llih November^ 1890, — With effect from the 

let October, 1890, £abu Raghunatk PathaJc, Sab* Assistant Con* • 
eervator of Forests, Srd grade, to be S.ub-Assistaiit Conservator 
of Forests, 2nd grade. 

No, November^ 1890, — With effect from the 

26th June, 1890, the date on which ilfr. A, G, II ohari- Hampden^ 
Officiating Deputy Conservator of Foicsts, 3rd grade, proceeded 
on leave— 

Hr, B, A, Rehschy Officiating Deputy Conservator of Forests, 4th 
grade, to officiate as Deputy Consorvatur of Forests, 3rd grade. 
Jlr, M, Hilly Officiating Absistant Conservator of Fore^ts, 1st 
grade, to officiate as Deputy Coiiservalor of Forests, 4lli grade. 

ROgA 

No, effect from the Ist July, 1890, the date on 

which Air, B, A , Rehachy Officiating Deputy Conservator of For- 
ests, Srd grade, proceeded on privilege leave — 

Air, L, Mercery Officiating Deputy Conservator of Forests, 4th 
grade, to officiate as Deputy Conservator of Forests, Srd grade. 

Rogq 

No, ,, V — With effect from the 8lh July, 1890, the dale on 

ll“OoA-l4-a 

which he joined these Provinces— 
yifr, IF. Shakeapeary Deputy Consorvotor of Forests, Srd grade, 
to officiate as Deputy Conservator of Forests, 2nd grade. 

No, With effect from the 24 th Scjvternbcr, 1S90, the 

date on whicli Mr, E, Me A, Moiry Deputy Conservator of Forests, 
2nd grade, proceeded on privilege leave — 

Air, F, /’, Bryant y Officiating Deputy Conservator of Forests, 
Srd grade, to officiate as Deputy Conservator of Forests, 2nil 
giade. 

Air, M, Hilly Officiating Deputy Conservator of Forests, 4lh 
grade, (o officiate as Deputy Coiibcrvator of Forests, Srd grade. 

No- With effect from the 14th OctoWr, ]«'.»(>, the dale 

ll-86A-14<5 

on which Air, B, A, Bihschy Oflnialing Deputy Consicnalor of 
Forests, Sid grade, lelurned from privilege leave — 

Air, AI, Hilly Oflieiating Deputy Conweivntor of Fi)reslM, Srd 
grade, to officiate a< Deputy ConservaUfr of Forests, 4ili grade. 

No. — With effect from the 27ih Ot tuber, 1890, the date 

on which Mr, II ohart- Hampden returnetl from leave— 

Mr, A, Q, Hobart- Hampden, AwsjHluut Conservator of Forests, 
Ist grade, U) offieiata as l)eputy Conservator of Forests, 8rd 
grade ; 

Mr, L. Mercery Officiating Deputy Conservator of Fo^ti^ Srd 
grade, to officiate as Deputy (>>iiscrvator of Forests, 4ih gtrade. 

No. nth November, 1H'JO,—Oi\ the reWrii from pri- 

vilego leave of Air, B, j(LR^hechy Mr, Raghunatk PuMai', ^Bub- 
Assistant Conservator ofworests, in charge of the BahraWh Forest 
Division, to bo attached to the Gorakhpur Forest Division with 
effect from the 14 th October, 1890. 
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No. 885. — The 2*3rd Septmber^*1890.^Mr. i?. J. P. Piiwfer, 065- 
ciating Deputy ConRervator of Forests, Clienab Forest DiYision, 
has obtained one month's privilege leavc,^ nnder Article 277 of the 
Civil Service liegolations, with effect from the afternoon of the 
2 let Angust, 1890. 

Babu Ladha Singk^ Sub> Assistant Conservator of Forests, is ap- 
pointed to the charge of the Chenab Forest Division with effect 
from the above date. 

A'o. 368. — In Notifications Nos. 275 and 278, dated the 30th Jane, 
1800, notifying the date on which Messrs. 0. G. Minniken and W. 
Shakeepear made over and assnmed charge of the Dashalir Division 
and the date on whicli Afr. MinnikeiCa services were placed at the 
disposal of the ratiala Rtate, for “ the forenoon of the 19th March, 
1890,” read “ the forenoon of the 11th hlaich, 1890.” 

No. 418.— 77ic 14th October, 1890.— With reference to Notification 
No, 96G-S., dated the Ist October, 1890, Mr, A. E. Wild, Deputy 
Conservator of Forests, Ist grade, Hazara, assnmed charge of the 
office of Conservator of Forests, Pni»jab, on tho afternoon of the 
lUtli October, 1890, relieving Mr. H. Whitlall, proceeding on leave. 
No. A'll.^The Slat October, ISOO.—Measn. A. E. Wild, Deputy 
Conservator of Forests, and A. V. Monro, Assistant Conservator 
of Forests, respectively made over ani asenmed charge of the 
Hazara Forest Divi'^ion on the afternoon of the I3th October, 1890. 
No. A8Z.---The 24th October, ISHO.^Measre. A. V. Monro and 0. S. 
Hart, Assistant Conservators of F<»rc«l8, respectively made over 
and assume*! charge of the Lahore Forest Division on tho after- 
noon <‘f the nth October, 1890. 

No. A\i).-^The 2Hth October, i890.— With reference to Punjab 
(loverniiicni Notification No, 388, dated the 23rd of September, 
189t), the promotions consequent on the deputation oi Mr. 0. G. 
Minniken to tho Patiala Slate, notified in Notification No. 177, 
dated tho loth of April, 1890, shall have effect from the lUU 

March, 1890. . 

No. 453.— 7Vo» 3rd November, lS90.~-Me, H. J. P, Finder, Oniciat- 
iiig Di'puty Cuuservator of Forests, on return from privilege leave, 
rosume*l charge of the Chenab Fo^e^t Division on tlio afternoon 
of the IGth October, I '*90, relieving liabn Ladha Singh. 

No. 181.— He 7th November, /.s 9(1.— In ontinuation of Punjab 
Covcrnmeiit Notification No. 180 of the 15th ^ril, 1890, it is 
hereby uotituul that Mr. L. G. Smith, DoputF Conservator of 
Forests, returned from leave on medical certificate on tho forenoon 
of the 25th October, 1890, and has been attached to the Direction 


Division. , . n • r 

Ns. Mi.— The Stk SovmUr, 18!)0.—\u coiiliimalion of 
Ooc«r»M«n( GaeelU NotUifulioii No. 870-4, daleil 2»lli 
1888, Mnjor A. K. Mivphereon. Oantoninent Magiatmtc, Mecan 
Meer, ih iiiwsted, niidor nwlion 14 of tlio Code of Cninm.l r - 
cedure, »itl. l«.e Jfowon. of * «'« "* 

«x.rci.ed for the p.irpo.o of deoUng will, off.ncc. 
of Uio ludittu Foro»U Act, 1878, wiUim Ihu hmiU of the »rc«» 
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declared to be roserFed forests by Punjab Oovenmini OattUe Noti- 
fication No. 400, dated 6th October, IH^O. 

No. b07.-^The 21st NovetnbSr, 1890. — Messrs. O. S. Hart, Assist- 
ant Conservator of Forests, and L, O. Smithy Deputy Conservator 
of Forests, respectively made over and received charge of the 
Direction Forest Division and the duties of Personal Assistant to 
the Conservator of Forests, Pnnjab, on the forenoon of the 18ih 
November, 1690, 

No. 516 . — The 1st December y lB90,*^Mr. A. V. Monro, Assistant 
Conservator of Forests, passed by the Higher Standard the Depart- 
mental Exaroinotion in Hindustani held at Laliore on the 29th 
October, 1890. 

No. 525. — The 6th December, 1890, — Mr. J. IT. Lace, Deputy 
Conservator of Forests, is granted three months' privilege leave, 
under Articles 277 and 291 of the Civil Service Regulations, with 
effect from the afternoon of the 25tb November, 1890. 

No. 531.— Afr. J. L. Meintire, Officiating Deputy Conservator of 
Forests, is granted three months’ privilege leave, under Articles 
277 and 291 of the Civil Service Regulations, with efiect from the 
aitornoon of the 25th November, 1800. 

No. 537. — The Oih Deamler, 1890. — Mr. J. 7^. Pigot, Officiating 
Deputy Conservator of Forests, is granted three months* privilege 
leave, under Articles 277 and 291 of iho Civil Service Regulations, 
with effect from the 25th December, 1890, or such 8ubsc(|uent 
date as he may avail himself of it. 

No. 542. — The ISih 'December , 1890. — Witli reference to Notifica- 
tion No. 418, dated the 14th October, 189^1, Mr, R, Whittnlly on 
return from leave resumed charge of the office of Conservator of 
Forests, Punjab, on the forenoon ni the lllh J December, 1890, re- 
lieving Mr. A. K. Wild. 

No. 547 — The 18th Decemher^J S90. — Con^orpient on llio transfer 
to the North-Western Provinces and Ondh (tf Mr. IT. Shnke^peary 
Officiating Deputy Conservator c»f Foscsts, 2nrl grade, the Lieute- 
nant-Governor is pleased to make the following |>ermAneni and 
temporary promotions With clL ct from the 4th duly, 1890 
Mr. F. 0. Lemarchandy De puty vator, 3rd grade, to offi- 

ciate as Deputy Conservator, 2nd grade, 

Mr. W. R. lyArcffy Officiating’ Deputy (’onservator, 3rd grade, 
to be confirmed in that grade. 

Afr, J. 11. Lace, Offieiatiiig Itcput) Conservator, 4tli grade, sub, 
pro temfffSiwX officiating in the .‘Jrd gra<le, to ho confirmed in the 
former Mid to continue to officiate in the latter grade, 

Mr. J. L. Pigoty Officiating Deputy Conservator, 4th grade, to 
be confirmed in that grade sub. pto tern., niid to officiate as De- 
puty Conservator, 3rd grade. * 

Mr. R. J. P. Pindef'y Officiating Dejuity Conservator, 
to be confirmed as As.sistant Conservator, 1st grade, 

Mr, G. S. Hart, (.)fficiaiing AHsistanl Conservator, 1 at gride, to 
be confirmed in that grade sub. pro tnm., and to officiate as l)e- 
puty Conservator, 4th grade. 

No. 548,— Consequent ou the return from privilege leave of Mr. 
P. 0. Lmarchand, Oflficiating Deputy Conservator, 2nd grode, 



BXTEAOTfi FBOM OFPIOIAL QA2BTTK8. IxXTU 

the following reForsions will Lave effect from the forenoon of the 
8th Angnet, 1890 ^ 

Mr, J, L, PigoU from Officiating Deputy Ck>n8erTator, 8rd grade, 
to Deputy Coneeryator, 4th grade, sub. pro tern, 

Mr, Q, S, Hartf from Officiating Deputy Conserrator, 4th grade, 
to Aesistant Gonseryator, let grade, sub. pro tern, 

No, 549.«^CoD8equcnt on the departure of Mr, R, J, P, Pindtr^ 
Officiating Deputy Conservator, 4th grade, on privilege leave, on 
the aftomoon of the 2l8t August, 1890, Mr, Q, S. Hart, Assist* 
ant Conservator, 1st grade, sub. pro tern,, to officiute as Deputy 
Conservator, 4th grade, with effect from the 22nd August, 1890. 
No. 550 — Consequent on the departure on privilege leave of Mr, 
R, If. C. }Vhtftall, Officiating Conservator of Forests, 2nd grade, 
and the appointment as Conservator, 3rd grade, of Mr, A, E, 
Wild, Deputy Conservator, Ist grade, the Lieutenant-Governor 
is pleased to make the following temporary promotions with effect 
from the lltli October, 189(^; — 

Mr, W, E. jy Arcy, Deputy Conservator, 3rd grade, to officiate 
as Deputy Coiiscrvat<»r, 2 ik 1 grade. 

Mr, J, L. Ptgot, Deputy Conservator, 4th grade, sub. pro tern,, 
to officiate as Deputy Conservator, 3rd grade. 

No, 551 Conse(jiu'ut on the return from leave of A/r, W. 21, 
Reynolds, Deputy Conservator <*f Fore‘'t8, 2nd grade, the follow- 
ing reversions shall liavc effect from the forenoon of the 24th Oc- 
tober, 1800: — 

Mr, ir. E, l/Arcy, Officinling Deputy Conservator, 2nd grade, 
to revert to De| uty ('onservator, 3rd grade. 

Mr. J, L. Pigot, officiating Deputy Conservator, Srd grade, to 
revert to Deputy (’onservator, 4lh grade, sub. pro Inn. 

Mr, O, S. Ilatt, Officiating Deputy Conservator, 4th grade, to 
revert t*i Assi lam Coum'ix at<»r, 1st grade, suh. ;);o tcm . 

No. 5r>2. — C't'ii^cquont on the ret urn from leave of Mr, L. Gisborne 
Smith, Deputy ConMer|^ator, Dh grade, the following temporary 
promotion and reversions shall have effect from the 25th October, 
1890 

Mr, L. G, Smith, Dcfuily Conservator, 4th grade, to officiate as 
Deputy Conservator, 3r4i grade. 

Mr, J, If. Lace, Officiating Deputy Conservator, Srd grade, to re- 
vert to Deputy C'onser^ ator, 4(h trrndo. 

Mr. E. H. A/rirroy, ( Mlu tating l)i} uty Coiiht .valor, 4th grade, to 
revert to AKhistant Cmiservator, let grade, sub. ppp, tern. 

CaNTHAl. PnOVIXORS (iAZKTTr. — 

JVo. 5949.— -ne Siptmher, Consequent on the return 

4rom privilege leave of Colonel JI. C, T. Jarntt, \.c , Deputy Con- 
ser^tor of Forests, the following reversions arc ordered with effect 
from the 13th August, 1890 : — « , j 

Mr, W, P. Thomas, i )fficialing Deputy Conservator, 2nd grade, 
to Deputy Conservator, 3rd grade, 

Mr, 12, Moore, Officiating Deputy Conservator, Srd grade, to 
Deputy Conservator, 4th grade, sub. pro tern. 



Izxviii 


■XTBA0T8 FBOM OFFIOIAL OAZBTTBB. . 


Jfr. Q* F. Taylor ^ Deputy ConsorFator, 4th grade, sub. pro tern, 
in Berar (on privilege leave), to Officiating Deputy Conservator, 
4th grade. 

Mr, H. B, Anthony^ Deputy Gonsenrator, 4th grade, sub. pro fern., 
to Officiating Deputy Conservator, 4th grade. 

Mr, A, E, Lourrie, Officiating Deputy Conservator, 4th grade, 
to Assistant Conservator, Ist grade, sub. pro tetH, 

Mr, A. IVafscn, Assistant Conservator, Ist grade, sub. pro tern,, 
to Officiating Assistant Conservator, 1st grade. 

Mr. A. F, Gradon^ Officiating Assistant Conservator, Ist grade, 
to Assistant Conservator, 2nd grade. 

No, 5951. — Mr. J, J. Hobday ^ Bub- Assistant Conservator of For- 
ests, Sambalpur, availed himself, on the forenoon of the 20tli ulti- 
mo of the privilege leave for tivo months and ten days granted him 
by Notification No. 4404, dated the 16th July, 1890. 

No, 5992 . — The 23rd Septetnber^ 7890.— In Notification No. 2960, 
dated the 17th May last, for the 28th April, 1890," read *UI:e 
Ist April, 1890,'* ns the date from which Mr, S. Ow Paraujpe was 
appointed Sub- Assistant Conservutbr of Forests, 8rd grade. 

No. 6195. — 2*he 2nd October^ 7899.— With reference to Notification 
No. 5391, dated the 25th August, 1890, Mr, Skndhar Ganteh 
Paranjpe^ Sub- Assistant Conservator of Forests, on being relieved 
by Mr. A, Stewart^ Deputy Conservator of Forests, is transferred 
from the Damoh to the Nimar Forest Division. 

Mr. Paraujpe received charge of his duties in the Nimar Forest 
Division on the forenoon of the 28th August, 1890. 

No, 6382.— TAs lOtk October^ 1800, — Mr. F, B, Dickineon^ Deputy 
Conservator of Forests, Working IMans Division, Northern Circle, 
Central I'rovinces, reported liis departure from Jubbulpore on the 
afternoon of the 30th Hepteiiibcr, 1890, on transfer to Berar. 

No. 6390. — Mr. F. C. Jfiekn^ Assistant Conservator of Forests, 
Mandia Division, is transferred tij the Jubbulpore Forest Division. 

No. 6832. — The 28th October^ 7899.-^Consequent on the rc-lrans- 
fer to Bombay of Mr. A, Strrrari^ Deputy Conservator of For- 
ests, Mr. Hhrtdhar Ganesk Parnnjpe^ Sub- Assistant Conservator, 
Nimar Forest Division, is posted as Divisional Forest Oflicer to 
Damoh. 

No. 6831. — Mr. M. Muttunnnh^ Assistant Conservator of Forests 
of the 3rd grade, is promoted to the 2nd grade of Assistant Con- 
ficrvatorSj with efTect fioiu the Ist January, 1890. 

No. GHlGm^Mr, J. J. Hobday^ b.a., Hub- Assistant Conservator of 
Forest8,prd grade, sub. pro ttm.^ in the Sambalpur Forest Diviston, 
is confirmed in that grade, with effect f^om the 1st June, 1890. 

No. 6889.— Conseijuent on the appointment of Mr, P, B, IHckimon 
as Officiating Conservator of Forests, Berar, tho following officiat- 
ing promotions among Poreit Officers arc ordered, with from 
tho 1st October, 1890 

Mr. IF. P, Thmait Deputy* Conservator, 3rd grade, to officiate 
as Deputy Coii»erv a| Mr. 2iid grade. 

Mr. J], Mooftf OepuK Conservator, 1th grade, sub. pro fm., to 
officiate as Deputy Gmaervator, 3rd grade. 

Mr. O. F. Taykr^ OfficiatiDg Deputy Conservator, 4Ui grade 
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(on privilege leave), to be Deputy Conservator, 4th grade, sub, 
pro ienu 

il/r. H, Anthony i OfBciating Deputy Conservator, 4th grade, 
to be Deputy Conservator, 4th grade, sub, pro itm, 

Mr. A. B. Lowrie, Assistant Conservator, 1st grade, sub. pro 
to officiate as Deputy Conservator, 4th grade. 

Mr. A, TVatsoUf Officiating Assi^stant Conservator, 1st grade, to 
be Assistant Conservator, 1st grade, sub. pro tetn. 

Mr. A. F. Oradon^ Assistant Conservator, 2nd grade, to officiate 
as Assistant Conservator, 1st grade. 

No. 6890. — Consequent on the return from privilege leave of Mr. 
G. P. Taylor y Officiating Deputy Conservator of Forests, Berar, 
the following reversions arc <irdered, with cflect from the 2nd Oc- 
tober, 1800: — 

Mr. H. B. Anthony, Deputy Conservator, 4lh grade, sub. pro tern., 
to Officiating Deputy Conservator, 4th grade. 

Air. A. F. Lowtiff Officiating Deputy Conservator, 4th grade, to 
Assistant Conservator, 1st grade, suh. pto tern. 

Air. A. WaUon^ Assistant Conservator, 1st grade, sub. pro tern , 
to Officiating Assistant Conservator, Ist grade. 

Mr. A. i'. Orodon, C>fficiating A^Mstant Conservator, Ist grade, 
to Assistant Conservator, 2iid grade. 

No. 7128 . — The 10th Novembtrf Leave on medical certificate 

for fifteen mouths, under Artnle 809 ol the Civil Service Begula- 
tiona, is granted to Mt\ IF. King^ Deputy Conservator of Forests, 
Mandla, with elTecl from the date on which he may avail himself of it. 

AV 7lCr>, — 7 he llth Novenibery 1890 — Mr. A, M. Ciiccfa, Assist- 
ant Conservator of Fotosts, Bhandara, is transferred to the 
Iloshangabad Forest Division. 

No. 7228. — 7"hf 15th A’owwfter, 1800. — Mr. Clutterbucfc, Assistant 
Conscrvalnr of I'orchts, Itaipur Divi''i«>n, is transferred to tlie Chaiidn 
Divihi«)n. for employment as i^»ib-Di visional Officer in charge of the 
Pranliita- (lodavery 6uJ)-Divi.sioii. 

No. 7229, — Mr. hamchandia Krishna. Sub-Assistant Conservator 
of Forests, Clianda Division, is appointed Sab-Divi.sional .Officer 
ill charge of the Moharli Suh-D»v ision. 

No. 7426. — The 2:1 nd November, With reference to Notifi- 

cation No. 59.'il, dated the iMUli Soptoinber, 189<V Mr, J. J. Hobday, 
Hnb-Ashifttnnt Conservnt(»r of Forests, Sninl.aipur, returned from 
privilege leave and resumed charge vi his dull. * on the afternoon of 
the 2otli nltiino. The nnexpired portion (four d^) of the leave 
granted him is hereby c uicelled. | 

Vo. 7427. — The 24th Nortember, 1890.^ With reference to Notifica- 
lionNo. 6832, dated the 28th Oclober, 1890, Mr. A. Stewart, 
Deputy Conservator of For4‘sts, and Mr. S. G. Paranjpe, Sub-As- 
eifkani Conservator of Forests, respectively made over and assumed 
charge of the Damoh Forest Division on the afternoon of the 31 st 

/Vo. 7450.— r/ie 2Sth Notnimber, if^O.^Mr. IF. King, Deputy 
Conservator of Foresla, Mandla> aflHled himself, on the afternoon 
of the 1st instant, of the fifteen 1 Hi 6 iith 8 * leave on medical certifi- 
cate granted him by Notification No. 7128, dated the 10th idem, 
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making over charge of his daties, temporarily, to the Deputy 
Commissioner, Mandla. 

No. 7486.— TAs 57/A November, 1890. — Mr. Chunder Kumar ChaU 
tetji, Sub-Assistant Conservator of Forests, Hoshangabad, is 
transferred to the Narsinghpur Forest Division. 

No. 7487. — On being relieved by Mr. Chunder Kumar ChaUtrji, of 
the charge of the Narsinghpur Forest Division, Mr. M. Muttannah, 
Assistant Conservator of Fore&ts, is transferred to the Mandla 
Forest Division. 

No. 7488. — With reference to Notifications Nos. 7486 and 7487, 
dated the ?7th instant, Mems. M. Muttannah and Chunder Kumar 
Chatterji respectively made over and assumed charge of the Nar- 
singhpar Forest Division on the forenoon of the 5th idem. 

No. 7489. — With reference to Notification No. 7487, dated the 
27th instant, Air. M. Muttannah, Assistant Conservator of Forests, 
assumed charge of the Mandla Forest Division from the Deputy 
Commissioner, on the afternoon of the 10th idem. 

No. 7490. — Under section 46 of Act XVI 11. of 1881 (the Central 
Provinces Land Reveniio Act) as amended by section 15 of Act 
XVI. of 1889, the Chief Commissioner is pleased to declare the 
forest mahals of the Zaniindari estates in the lUipnr, Bilaapur, and 
Sambalpnr Districts, as defined by the Settlement Oflioer, to be 
forest mahals within the meaning of the said section. 

No. 7491. — In exercise of the powers conferred by section 124A of 
Act XVIIl. of 1881 (the Central Provinces Land Revenue Act) 
as amended by Act XVI. of lh89, the Chief Commissioner ia 
pleased to make the following Rules regarding the management 
of forest lands within tlie forest mahals of Zamiudari esUtes in 
the Raipur, Rilaspnr, and Sambalpnr Districts : < 

1. — No dahia or bewnr cultivation will be {(ormilted in tracts in 
which this is prohibited by the Deputy CoininiHsioner. 

II. — In tracts which arc specially reserved under the orders of the 
Deputy Commissioner, no timber may be cut except by his 
express permission. Such permission will bo given in writ- 
* ing and will specify the character and amount of the limber 
to be cut in each case. 

III. — In working the forests included in the tracts to which Rule 

11. applies, Zamindars will carefully observe any iustructions 
issued by the Deputy Cumiiu^sioner. 

IV. — An account inuht be kept by the Zaniindar of all timber cut 

in Wests to which Rule IL applies ; all timber removed 
from such forests must 1>e covered by pn^Boa formally iaaued 
and registered under such de t ailed instructions as the De- 
puty Commissioner may issue. 

No. 7584.— Wiiti reference to Notification No. 7165* UMbthe 
Jlth November, 1890, Mr. Jh. M. Caccia, Assistant 
of Forests, relinqnished charge of his duties in the nkltdara 
Forest Division on the f^Bnoon of the J8th idem. 

No. 7712.— With refertll|P^to Notification No. 748p, dated the 
27th ultimo, 4fr. Chun^Mmar CAo/fsr/t, Suh- Aaiiata&t Oonaer- 
vator of Forests, made cm charge of lits duties in the Hoshang- 
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PofMt Divinon to Mr. W. P, Thmtu, Forat DiTisioMl 
OfiScer, on the afternoon of the diet October, 1890« 

8.— 'Burma Qaxbttr— 

No, 15.^*TAe Itt SepUtnhoTj i890,»^Mr, J, hiiahet^ Deputy Conser- 
vator of Forests, matle over, and Mr. W. F, L, roitenham, Assist- 
^ Conserrator of Forests, received, charge of the Rangoon 
Division on the afternoon of the 29th ultimo. 

No, \i%,^Th€ Sfd Stpiemhif^ Under the provisions of 

Article 291 of the Civil Service Regulations privilege leave for 
two months and twenty-eight days is granted to Mr, C. R, Dun, 
8ab- Assistant Conservator of Forests, with effect from the dale 
on which he may avail himself of it. 

No, 143.— TAs 4th September^ i890.— Under the provisions of sec- 
tion 4, sub-section (2), of the Upper Burma Forest Regulation, 
1887, the Chief Com misai oner appoints the Deputy Couservator 
of Forests, Ksths Division, to be the Foiest Officer to assist the 
Forest Settlement Officer in the enquiry prescribed by Chapter II. 
of the Regulation and referred to in this department Notification 
No. 88, dated the 27 th Febrnary, 1890. 

No, 144.— Under the provisions of Article 291 of the Civil Service 
Regulations privilege leave for two months and twenty- three days 
was granted to Mr, J, Ntsbet, Depnty Ctmservator of Forests, with 
effect from the date on which he availed himself of it. 

Tliia supersedes this departuient ^otlficaUon No. 123 (Forests), 
dated the Slst July, 1890. 

No, 20.— 7’As 8th 6epteniber, 1890,~^Mr, R, C, Dun, Sub- Assist- 
ant Conservator of Forests, availed himself of the privilege leave 
granted him in Revenue Department Notification No. 142 (Forests), 
dated tlie 8rd September, lb90, on the afternoou of the 4th Sep- 
tember, 1890. 

No, 2.— TAe 9th September, J890 , — With the sanction of the Chief 
Commissioner Mi, W, S. Adju, Head Clerk, Office of the Deputy 
Conservator of Forests, Kado Division, is appointed officer in 
charge of the Kado sub-di vision, with effect from the 18th August, 
1890, vice Mr. R, M, O, Martin, 

No, 156.— TAv 10th September, 1890 , — On his return from privilege 
leave Mr, C, L, Tovsemnt, Asbi^taiit Conservator of Forests, is 
posted to the charge of the Yaw Division. ^ 

No, 157. — On being relieved by Mr. 7bua«ain(, Vr C. W. Palmer, 
Deputy Couservator of Forests, ia tranaferred fvm Pakokku to 
Mandalay, and ia appointed to be PerKonal Assistant to the Con- 
aervaior. Upper Burma Circle, and to take charge of the Direction 

H on during the absence on privilege leave of Mr. V, £, Muriel 
farther ordeni. 

8.— TAs 2$tk September, 1890.— The following temporary 
vromotiona are ordered :— 

(1). With effect from the 2;)|Ufine, 1890, consequent on the 
departure on forlongb of Mr. W, Hind, Deputy Conaer- 
vator of Forests, 2ira grade-^ 

Mr. H. Slade, Deputy Conservator of Forests, drd grade, to 
offioiate at Deputy Conservator, 2nd grade. 

3 T 



Ixxzii 


BXTBAOTS FMOM OFFICIAL OAXBTTBB. 


Mr. J. C0p9iand^ Deputy Oonserfator, 4th gride, to officiate 
M Deputy Cooeervetor, 8rd grade. 

Mr. C. L. 2'ou99airU^ Ashietent Consenretor, let grade, to offi- 
ciate ae Deputy Cuneerrator, 4th grade. 

(2) . With effect (rom the 9th July, 1890, coneequeut on the 
departure on furlough of Mr. E. P. Popert, Gonaervator of For- 
eate, Pegu Cirrle— 

Ifr. T. JHauxweU, Deputy Conserrator, 3id grade, to officiate 
ae Deputy Conmirvalor, 2nd grade. 

Mr. H. A. Hoghtan^ Deputy Gonaervator, 4th grade, to officiate 
as Deputy Ouiiaervalor, 3rd grade. 

(3) . With effect from the SOtfa September; 1890, ooneeqnent on 

the departure on privilege leave of Mr. J. Deputy Con- 

aervator of Foreeta, 2ud grade : 

Mr. E. S. Carr^ Deputy Gonaervator of Foreeta, 3rd grade, 
to officiate aa Deputy Gonaervator of Foreeta, 3nd grade. 

Mf. C. H. Hvbari-Hamtpdm^ Deputy Gonaervator of Foreeta, 
4th grade, to officiate aa Deputy Cwaervalor of Foreeta, 3rd 
grade. 

No. 22.— The 29ih Stptemher^ 739(1.— With reference to Beveune 
Department Notification No. 86, dated the 14th June, 1890, Mr. 
C. L. TVwaaoiiil, Officiating Deputy Gonaervator of Foreeta, report- 
ed hia return to doty from privilege leave on the forenoon of the 
1 6lh iiiatant. 

No. 23.— With reference to Revenue Departmeut Noltfieationa 
Noe. 156 and 157, dated the lOUi instant, Mr. C. IV. Palmer^ 
Deputy Conservator of Foreata, made over, and Mr. C. L. TVmaaaml, 
Ofikiating Deputy Conservator of Foreata, received, charge of the 
Yaw Division on tlie forenoon of tlie 25tb instant. 

No. 24.— J/r. J. W. O/fMT, Officiating Gonaervator of Foraatf, made 
over, and Mr. C. \V. Palmer, Depnty Conservator of Forests, 
received, charge of the Direction Division, ami entered npuu Ins 
dntiea aa Personal Assistant to the Gonaervator of Forests on the 
forenoon of the 20th instant. 

So. 176. — The SArd October, 1890 — In exercise of the power con* 
ferred by section 8, suh< section ( 1 ), of the Upper Burma Laws 
Act, 1886, the Chief Commissioner is pleased, with the previous 
sanction of the G«jvemor* General in Otmneil, to extend the Upper 
Burma Forest Regulation, 1890, to all tba territories which may 
from timeutt' time bu derlmed by nottficatioa nodor seeluiii 8, sub- 
section the said Upper Burma Lana Ac4, 1886, to consii- 

tBte the man Btates. 

No. 177.— The Chief Commtsaiooer ia pleased to direct that the 
following clausa shall be aobstituied for mate (d) of i» b aaction (0 
of fiol. 8 of th. BoIm Kid. undw tlM Boni. V9int.dy|^881, 
pnbiubwl io thi. daMrtaakt Notification No. IOA.AmHW 
Aogiut, 1889 i » 

((/) such timber ia ent^ aawti, ooav«rt.d, or nmmtA mdm and 
anbjMt to th. M ndilMii of a Iicmim gruM b, tb. Depot, 
CommiMiontr or mKmOtbMt of the diMiiet, or b, m, offiMr 
empowerwl hj tb. D.|NilV Oamtahnimiw in tHt bA«lf, in on. 
or other of A. Forma Noa. VI., VII., Vlil., IZ., and IZA., 
given in Agp.iMBn to Am. mUs. 
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No, 178*— The following transfers of officers of the Forest Depart- 
ment are ordered 

Nt JaekooHf Deputy CotiserFaior, on hia return from pri- 
▼ilege leave, to the Shan States. 

, Qm F*, Jt* Slockwtll^ Officiating Deputy Conservator, from 
Tigyaing to the charge of the Shewgyin Division. « 

ilfr. C. H, Hobart^ Hampden, Deputy Conserrator, from Shwegyin 
to the charge of the Prome Division. 

Mr, P, J, Branthwcnte, Assistant Conservator, from Prome to 
the Tharrawaddy Division. 

No, XlB.^^The 3rd October, The following transfers of offi- 

oera of the Forest Department are ordered 

Mr, li, Jackeon, Deputy Conservator, on his return from privilege 
leave, to the Shan States. 

Mr, G, F, R, Blackwell, Officiating Deputy Conservator, from 
Tigyaing tr> the charge of the Shwegyin Division. 

Mr, C, H, Hobart^ Hampden, Deputy Coiihervator, from Shwegyin 
to the charge of the Prome Division. 

Mr, F, J, Branthwaite, Assistant Conservator, from Prome to the 
Tbarrawady Diviaion. 

No, 188.— TAe 30th October, 1890, — Mr, P, J, Carter, Officiating 
Consen*ator of Foresta, Pegu Circle, is placed in charge of the 
Tenasserim Circle, in addition to his other duties, during the ab- 
sence on privilege leave of Major C, T, Bingham, or until further 
orders* 

No, 268*— 7*Ae 6ih November, 1890,-^ At the Uepartmental exami- 
nation held at Rangoon on the Srd and 4th November, 1890, the 
following officers passed the examination in the Burmese language 
by the standards specified below : — 

Lower Standard, 

Mr, H, Carter, Assistant Conserviitor of Forests. 

Mr, W, F. L, Tottenham, Ashistsut Conservator of Forests. 

No. 191.— TAe 8th Novemhery 1890, his return from privilege 
leave Mr, C. A. JfunVf, Deputy Conservator of Foresta, is appoint- 
ed to be Personal Assirttant to the Conservator of Forests, Upper 
Burma Circle, and to the charge of the Direction Division, Upper 
Burma Circle. 

No, 192. — Mr, C, W, Palmer, Deputy Conservator of Forests, on 
being relieved by 3(r, JfurtW, is transferred from Mandalay to the 
Bhamo Division. ^r* 

No, 193.— TAe 13th November, 1890, — Under tlM^ovisions of secs- 
iioD 8r», clause (2) (A), of the Forest DepartmenT^ode, Mr. E. B. 
Fowell ia appointed to be a Bub- AsaitUni Conservator of Forests, 
2Qd grade, on probation, and is posted to the Pegu Circle. 

N^ Jli94,— On being relieved by Mr, J, Nisbet, Mr. W, F, L, 
* QfiltaiAmni Aaaistaiit Conservatiir of Forests, is appointed to be 
itmonal Ataiataiit to the Conservator of F<»rc8ts, Pegu Circle. 

No. 196.— Ifr. T, T. McHarg, Assistant Conservaior of For- 
esla. ia transferred from Paungde in ihe Tenssserim Circle. 

No, 274.— At the deparimeiiUl elilhiinatioiMi held at Mandslay 
and Monlnaain on the 8rtl and 4th November, 1890, the following 
officer pOsaod the examinations in the Biirmone langnsge by the 
atandaid specified : — 
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Higher Standards 

Jt/r. C. W» AllaHf Sob-AsBistent Oonsenrator of ForoRtB. 

No, 2 A. — The 18th November^ With reference to Rerenne 

Department Notificttion No. 191 (Forests), dsted the 8th Notem- 
ber, 1890, Afr. 0. E, Muriel^ Deputy Gonservstor of Forests, re- 
poxted his retnm from privilege leave on the afternoon of the 29tk 
October, and received charge of the Direction Division'' from iHr. 
C. W. Palmer^ Deputy Conservator of Forests, on the morning of 
the SOth October, 1890. 

No. 26. — With reference to Revenne Department Notification No. 
192 (Forests), dated the 8th November, 1890, Mr, 0. W. Palmer^ 
Deputy Conservator of Forests, received charge of the Bbamo 
Division from Afr. E. A, (TBryen^ Assistant Conservator of Forests, 
on the forenoon of the Srd November, 1890. 

No. 199 . — The 19th November^ 1890,^lhe following transfers are 
ordered: — 

Afr. C. W. Allan^ 8nb- Assistant Conservator of Forests, from 
Yamethin to the charge of Myadanng Bub-division, Katha 
Division. 

Afr. W, J. Lane-Ryan^ Sob- Assistant Conservator of Forests, 
from Pyinmana to the charge of the Mandalay Revenne Bnb* 
division, Mandalay Division. 

No, 202 . — Tht 20th November ^ lB90.-~Mr, //. Carter, Assistant 
Conservator of Forests, is posted to the charge of the Working 
Plans Division. 

No, 16. — Mr, C. H, Hobart- Hampden. Deputy Conservator of For- 
ests, made over, and Mr, O. F R, Btaekwell, DtBciatiiig Deputy 
Conservator of Forests, received, charge of the Bhwegyin Division 
on the afternoon of the 18th instant. 

No, 17. — The 26th November, 1890. — Mr, W, F, L, TeAlef^am, 
Assistant Conservator of Forests, assumed chart^e of bis duties as 
Personal Assistant to the Conservator on the alternoon of the 24tli 
instant. 

No 18. — Mr, W. F, L, Tottenham, Assistant Conservator ef For- 
ests, made over, and Afr. J, Niebet, Deputy Conservator of Foreats, 
assnme^l, charge of the Rangoon Division on the forenoon of the 
24th instant 

No. 206 . — The 28th November, 1890 . — The following promotions 
are ordered, with effort from the 5th November^ 1S90 

Mr, H. ^o^ter. Assistant Conservator of FofMis, fird grade, to 
be an wfistani Conservator, 2nd grade. 

Mr, 9f{ F. L. Tottenham, Assiatant Conservator of Forests, drd 

grade, to be an Assistant Ckmservator, 2nd grade. 

No, 207.— With reference to the provisiona of aeotion^fi^ sub-sec- 
tion (i), of the Upper Burma Forest Regnlation. 1|B7» amend- 
ed by the Upper Burma Forest Kegulstion, |•90^4ll• MMvom- 
missioner empowers every Deputy Conser#^^ In of a 

Forest Division snd eveiy Assistant Conserralor or Bnb-Aisistant 
Conservator in charge^ thn current duties ofdhe office of a Divi« 
sional Officer, 111 the iMiMl of iileb officer, tOMftoise the powers 
conferred by tl||lt section. ^ ^ ^ h 

No, 208.— A/r. O, R, Loti$p Assistant Conservator of Forests, is 
transferred from the Weetsili Division to the Mmgoo Division. 
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2^0. 209 — Mr. E. B. Pow$ll^ Bab-AansUut OoDBerraior of Forests, 
is posted to the Western Division. 

N 0 . 19.— T^s 26ih BovtmbiTf ISBOm’^Mr. F. J. Btymthwaiti^ Assist- 
ant Conservator of Forests, made over, and Mr. C. H. Bobart-- 
Hampdm^ Depntj Conservator of Forests, received, charge of the 
Prome Division on the afternoon of the 24di instant. 

No. 20.— ns isC D^ermker^ lB90.-^Mr. Q. Q. Corbett^ Deputy 
Conservator of Forests, made over, and Mr. H. Cctrter^ Assistant 
Conservator of Forests, received, charge of the Working Plana 
Division on the afternoon of the 29th ultimo. 

No. 2i.^Mr. O. R. L^mg^ Assistant Conservator of Forests, made 
over, and Mr. E. B. Powell^ Probationary Snb-Assistant Conser- 
vator of Forests, received, charge of the Myananng Snb-division on 
the afternoon of the 29th ultimo. 

No. 22.— ns 5th Doeemher, 2890.^Mr. W. T. T. McHarg, Assist- 
ant Conservator of Forests, made over charge of the Paungd6 Sub- 
division to Mr. C. H. HobarUHampdtHy Deputy Conservator of 
Forests, Prome. 

No. 8.— 7As Stk Dteemher^ 1890.<^Mr, T. A. BauxwAl^ Deputy 
C mservator of Forests, made over, and Mr. W. T. 7*. Meffarg, 
Assistant Conservator of Forests, received, charge of the East 
Salween Division on the afternoon of the 5tb December, 1890. 

No. 27. — With reference to Revenue Department Notification No. 176 
(Forests), dated the 2drd October, 1890, Mr H. Jaekoon. Deputy 
Conservator of Forests, assumed charge of his duty in Mandalay 
on the 16th November, before noon. 

No, 216.— Under the provisions of section 4 (2) of the Upper Bnrma 
Forest Regulation. 1887, the Chief Commissioner appoints Mr. T. 
H. ApUn^ Deputy Conservator of Forests, Minbn Division, to be the 
Forest OfiUcer to sssist the Forest Settlement Officer in the enquiry 
prescribed by Chspter 11. the Regulation and referred to in this 
Department Notification No. 215, dated the 8th December, 1890. 
No. 217.— TAe 9ih December. 1890, — With reference to the provi- 
sions of section 66 of the Burma Forest Act, 1881, as amended 
by Act V. of 1890, the Chief Commissioner empowers every Deputy 
CJonservator in chsige of a Forest Division and every Assistant 
Conservator or Sub- Assistant Conservator in charge of the current 
duties of tbs office of a Divixional Officer in the absence of such 
officer to exercise the powers cmiferead by that section. 

No. 218. — The 11th December, In liie tl^d line of the de- 

soriptiuu of the west boundaries of the NanrosJ^serve in this De- 
partment Notification No. 197 (Forests), dated thj^ l3th November, 
1 890, ybr the words •* and thence west down the Thechsung” read 
** and tbsDce west down the chaung.” 

219 .— With reference to Revenue Department Notification No. 
doted U 10 15ih April, 1890, Mr. Q. M. S. Carter, Officiating 
Dtputy Commissioner, is appointed to succeed Afr. W. C. Mid- 
mmlsr, as Forest Settlement Officer in respect of the proposed 
Cbaangmang6 Reserve. 

No. ff. A. NoghUm, Deputy Conservator of Forests, is 

appointed under seetien 6 of the Burma^ Forest Act, 1881, in 
i^soe of J#r. J. NMet, to assist the Forest Settlement Officer in 
tile inquiry in respect of the proposed Chaungmang^ Reserve. 
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9.— Absam Gasittb— 

No. 7445.— .rA« Stk September, J. C. Kellp, Snb-An- 

MBUnt OonBeirator of Forests, haTing resumed ohaige of his duties 
on the forenoon of the llth Angnst, 1890, the nnexpired portion 
of the priTilege leare granted him in Notification W 418dG., 
dated 18th June, 1890, is hereby cancelled. 

No. 8062 . — The let October, 1890 . — The following is published for 
information 

Mr. C. O. D. Fcrdpce, Deputy Conserrator of Forests, Assam, 
has been granted by Her Majesty's Secretary of State for India 
permission to return to duty within period of leare. 

No. 8519.— TAs 10th Oetobeg, 1890 . — LesTe of absence for fifteen 
days, under Articles 277 and 291, Chapter XIL of the Ciril 
Seirrice Regnlationa, is granted to Mr. H. Q. Toumg, Assistant 
Conserrator of Forests, Caohar Dirision, with efieet from the 10th 
October, 1890, or the snbsequent date on which he may arail 
himself of it. 

No. 8520 . — Bobu Tara Kieer Gupta, Sub-Assistant Conserrator 
of Forests, Sylhet Dirision, is plsc^ in charge of the Cachar 
Division daring the absence of Mr. H. G. Young on privilege 
lepve, in addition to his own dnties. 

No. 8646.— The 1 7th October, 7890.— Mr. C. G. D. fordyee. Deputy 
Conservator of Forests, on return from furlongh, is placed in 
charge of the Hibsagar Forest Division. 

No. 8647. — Mr. W. F. Ltoyd, AssUtant Conservator of Forests, 
Sibsagar Forest Division, on being relieved by Mr. C. O. D. For- 
dyce, is placed in charge of the Darrang Forest Division. 

No. 8647.— Mr. J. C. Kelly, Bnb-AssistaDt Conservator of For- 
ests, on being relieved by Mr. W. F. Lloyd, is attached ^ the 
Imperial Forest Survey Branchy in the Goalpara District. 

No, The 18th October, 1890, — babu Tara Kisor Gupta, 

Assistant Conservator of Forests, received charge of the Sylhet 
Forest Division from Mr. H. O. Yonnf/, Assistant Conservator, on 
the afternoon of the 4 th October, 1>^*JU. 

No. 8688.— Mr. C, P. Fteher, Assistant Conservator of Forests, 
received charge of the Working Plans Division from the Con- 
servator of Forests on the forono.>n of the 29th September, 
1890. 

No. 9082,— PAs 8th Novctn'tr, 1890.— Bobu Jogetnrar Sur, Sub- 
Assistant ^^servator of Forests, Nowgong Division, is placed in 
charge of the Giro Hills Forest Division daring the alienee on 
furlough of Mr. T. J, CamphfU, or until further orders. 

No. 9595,— PAs 20th November, 1890.— General Depaftinent No- 
tifications No. 8519G. and No 8520G., dated the Ifim ^lober, 
1890, published at page 5^4 of the Aeeam oT |n *f 1 th 

Octoh4>r, 1890, granting privilege leave of absence folf ftftem'days 
to Mr. H. Q. Young, Assistant Conservator of Forei^'Cliehar 
Division, and placing BoAif 7Vira Kieor Gupta, SubiAssisiant Con- 
servator of hVests, in cblMf of the Cachar fWiet Division 
during Mr. Young^e abseilme <i||fam nrs hereby fipHlslled. 

No. 10259 .— hnd December, tWOQrr^Bahu Jogeemar Sur% Sub- 
Assistant Conservator of Fmesta, inade over charge of tSe Now- 
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gong Foreat Diviaion to the Deputy Commissioner of Nowgong on 
ibe forenoon of the 11th November, 1890. 

iVo. 10860, — the 5th December^ 1890^ — Bahu Jogeewar Sur, Sub- 
AMistaut Conservator of Foresta, received charge of the Gdro 
Hills Forest Division from A/r. 7*. J. Campbell, Officiating Deputy 
Conservator, on the afternoon of the 19th November, 1890. 

No, 10516.— TAe 11th December, 1890,— Mr, C, O, D. Fordyee, 
Deputy Conservator of Forests, on return from furlough, received 
charge of the Sibsagar Forest Divisiou from Mr, W, F, Lloyd, As- 
sistant Conservator, on the forenoon of the 24th November, 1890. 

No, 10517.— if r. T, J, Campbell, Officiating Deputy Conservator, 
4th grade, rev«»rted to the appointment of Assistant Conservator 
of Furests, let grade, irith effect from the forenoon of the 24th 
November, 1890, the date on which Mr, C. G.D. Fordyce returned 
from furlough. 

10. — Gazktis. 

Ail, 

11. — Bbhak Gazkttk. 

Nd. 



